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ey T A T B ORS
COMTANNG NU CBi

SECTION 1 GENERAL MANUFACTURER, IMPORTER, AND PROCESSOR INFORMATION

PART A GENERAL REPORTING INFORMATION

1.01 This Comprehensive Assessment Information Rule (CAIR) Reporting Form has been

completed in response to the Federal Register Notice of..... [

cBL

[] a. If a Chemical Abstracts Service Number (CAS No.) is provided in the Federal

Register, list the CAS No. ......cvvennenennnns 1216l 2l 71 1)-[612]1-15]

b. If a chemical substance CAS No. is not provided in the Federal Register, list
either (i) the chemical name, (ii) the mixture name, or (iii) the trade name of
the chemical substance as provided in the Federal Register.

(i) Chemical name as listed in the rule ......

(ii) Name of mixture as listed in the rule ....

(iii) Trade name as listed in the rule .........

c. If a chemical category is provided in the Federal Register, report the name of
the category as listed in the rule, the chemical substance CAS No. you are
reporting on which falls under the listed category, and the chemical name of the
substance you are reporting on which falls under the listed category.

Name of category as listed in the rule .........

CAS No. of chemical substance ........oeccvunne (1Y 11 1 ) 1-t1 1-01

Name of chemical substance ....cceveeeeicensnne

1.02 Identify your reporting status under CAIR by circling the appropriate response(s).

CBI  ManUfaCTUIEL «.oveonntennennonuennnsontonttonrorteantoatnannsoontaesesntcsncnnnens 1

[T] Importer ....... ettt eee e enee et ase et et e et aeas ceees 2
PrOCESSOL o osesotosnesescsosnsssnssnessessssasossssosassstsssasssssssnssnssososnstonacs C:)
X/P manufacturer reporting for customer who is a processor ........c.coceeiiiicnen 4
X/P processor reporting for customer who is a processor ........ccoeceieiraeniaeenns 5

[::] Mark (X) this box if you attach a continuation sheet.
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1.03 Does the substance you are reporting on have an "x/p" designation associated with it
in the above-listed Federal Register Notice?

o Yes i st itecis et e i e ieesseeeess [ X] GO to question 1.04

No .oovviinnnnin... e eeee et eeeneseenes [ ] Go to question 1.05

1.04 a. Do you manufacture, import, or process the listed substance and distribute it
under a trade name(s) different than that listed in the Federal Register Notice?
Circle the appropriate response.

_ Yes cvivvreeennnn Ch e s e et evac s nenann tereerean ..............................;.J:j)

NO tevivivrnsrsentonosassnssessnencasns se et et ar et et s ettan e scsecncscarrneecnse 2

b. Check the appropriate box below:
[:g] You have chosen to notify your customers of their reporting obligations

Provide the trade name(s) -... _gee coptinuation Sheet

{ ] You have chosen to report for your customers

[ 1 You have submitted the trade name(s) to EPA one day after the effective
date of the rule in the Federal Register Notice under which you are
reporting.

1.05 If you buy a trade name product and are reporting because you were notified of your
reporting requirements by your trade name supplier, provide that trade name.

Trade name ........coo0eee ++ _Mondur TD-80; Lupranate T-80 Type 2 Voranate T-80

Is the trade name product a mixture? Circle the appropriate response.

Y - 1

No .......................f............ ........ stecevescnssas ......................(i)

1.06 Certification -- The person who is responsible for the completion of this form must
sign the certification statement below:

/and belief, all information

o2 ot

"I hereby certify that, to the best of m
[ 1 entered on this form is complete and acqw

Stuart Cooper

NAME /DATE SIGNED
Regulatory Affairs Manager ( 201 ) 858 — 7900
TITLE TELEPHONE NO.

[Egﬂ Mark .(X) this box if you attach a continuation sheet.

&




CASCHEM, INC. CATR REPORT

1,04.b Continuation Sheet

Trade Names of CasChem Products with Residual TDI:

TRADE NAME _ PRODUCT CODE
DYNAFLEX 202-3C ' 72302
DYNAFLEX 443 72305
DYNAFLEX. 513 72306
DYNAFLEX 403 72304
DYNAFLEX 760 ‘ 72308
EV 68-28 290149
VORITE 128 ‘ 72027
VORITE 128 M2 72040
VORITE 144 72028
VORITE 1727 72242
VORITE 174 72257
VORITE 1742 72292
VORITE 1748 M1 72241
VORITE 1754 72214
VORITE 1787 ’ 72050
VORITE 1788 72052
-VORITE 1788 M1 72054
VORITE 1791 90113
VORITE 612 72031
VORITE 612-M2 72033
VORITE 63 72026
VORITE 677 M-10 72038
"VORITE 677 M-5 72035
VORITE 677 M-8 72874
VORITE 677 M1l 90167
VORITE 677 M3 72034

VORITE 759 72143




%’N

1.07 Exemptions From Reporting -- If you have provided EPA or another Federal agency
with the required information on a CAIR Reporting Form for the listed substance
CBI within the past 3 years, and this information is current, accurate, and complete
for the time period specified in the rule, then sign the certification below. You
[__] are required to complete section 1 of this CAIR form and provide any information
now required but not previously submitted. Provide a copy of any previous
submissions along with your Section 1 submission.

"I hereby certify that, to the best of my knowledge and belief, all required
information which I have not included in this CAIR Reporting Form has been submitted

to EPA vithin the past 3 years and is current, accurate, and complete for the time
period specified in the rule."

N/A N/A N/A
NAME SIGNATURE DATE SIGNED
N/A () - N/A N/A
TITLE TELEPHONE NO. DATE OF PREVIOUS
SUBMISSION
1.08 CBI Certification -- If you have asserted any CBI claims in this report you must

certify that the following statements truthfully and accurately apply to all of
those confidentiality claims which you have asserted.

"My company has taken measures to protect the confidentiality of the information,
[ ] and it will continue to take these measures; the information is not, and has not
been, reasonably ascertainable by other persons (other than government bodies) by
using legitimate means (other than discovery based on a showing of special need in
a judicial or quasi-judicial proceeding) without my company’s consent; the
information is not publicly available elsewhere; and disclosure of the information
would cause substantial harm to my company’s competitive position."

N/A N/A N/A
NAME SIGNATURE DATE SIGNED
N/A ( ) _N/A N/A

TITLE TELEPHONE NO.

[ ] Mark (X) this box if you attach a continuation sheet.
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PART B CORPORATE DATA

1.09 Facility Identification
CBI Name [ )z ls)clule ) I )l cl 11111111111 1 11"
[T] Address [Z )0 1 ) AIVIEINITIE ] A1 1_1_1_1_ 11 11111 111
Street
5508 P 2 Y0 500 O 5 N N N D T O D S A O b I
City
[ ]Z) [l 2)0l0l2]--1 11 1]
State Zip
Dun & Bradstreet NUmber ......eicevevsconsscssnsens [0] 21-[ 91 2] 6}1-[_ 0] 8]_3] 3]
EPA ID NUMber .....ceievrrononcnnnannsnns RCRA.ND, . ovunne [N 15 1 Dl 0] 6] 71 5] 2] 0]890
Employer ID Number ......lIA Cepsus Form No................. [11 31 31 0l 8l 8] 51 0l3
Primary Standard Industrial Classification (SIC) Code ...........ccvees (21 0] 7] el
Other STIC COAE v vviveeiteneereoenseoaososonsosanssnsossnsasssanssnsans (2181211 ]
Other SIC COGE «vvvvvrneeneneeneseoneassacansoasnsossansassssssssssonnss (11 11
1.10 Company Headquarters Identification
CBI Name [clalslclmlElw] )TINICI 1 1) 111111111111
[ Address [Zlol 1zl ylelwlulE]l 1] 1 1 1 11 111111111
Street
(G NS 75 W0 IR IV D N N D N I N O O D N N D I
City
[(x1z] (o171 dol2]1--1_1_1_1_1
State Zip
Dun & Bradstreet Number ........c.oeevvevvennnnnvnnes (0121-[91216l-[0lel313]
Employer ID NUMDEL +.vvvreerrronnnenssernnnnacsssnnsesennns [11313]0l8lsls5l0]3

[T] Mark (X) this box if you attach a continuation sheet.
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1.11 Parent Company Identification

CBI Name [ o] alylelrIEIX]I_1CIBIRIPI_ I I I 1 11117171 1__]

_....._..___-.._——_—_..._...__......_«_.__—.._......._-_.__-_——-..—-.-_.._.

Street
= N0 28 I 5 I D R O N T O
City
[_nlg] [E]I]E]E]Z]--[:]“]:]:]
ate Zip
Dun & Bradstreet Number ...... v esesarerssettteenane [:[]EZ]—[1i]j{]:§]—[é:]:i]:i]:§]

1.12 Technical Contact

CBI Name [5)plylalRITI_ICI 0l 0l B B NI I I I I I T T T

Address [4_]_9_]_]_A]JL]__E]_N]__g]__g:]__]_A]_]__]___]___]___]__]_]__]___]__]_]_]____]___]
Street
IE111EJEIEIEEEIZl:1:1:l:l:lIIZIZIIIZIZIZI:IZIZIIIZI
City

()] [_g_]_ll_al_al_%g——[_l_]__l_l

tate p
Telephone NUmMber .......iivivevniiiniieneerennnnnns (2101 11-1815181-1719 10101
1.13 This reporting year is from .......oevvevenenennnn [gl1] [Calg) to [ 11 2] (8718 ]
Mo. Year Mo. Year

[ ] Mark (X) this box if you attach a continuation sheet.




1.14 Facility Acquired -- If you purchased this facility during the reporting year,
provide the following information about the seller:

NOT APPLICABLE

CBI  Name of Seller [__1_1_ 1 1_1_1_1_1_1_1_ 111113 1_1_1.1.1"°]1

] Mailing Address [ 1__}_1_1_ 111 11 1111 1 1 1 1.1 1 1.1

Street
SV N O Y N O T D G
City
1) 111 --1 111
State Zip
Employer ID NUMDEI ..cuvereeererrernnnonnsnnnnonanaeanosssass O N S I O O
DAate OFf SALE tvvvveneeeenaseronsnsosansnssssnnsnonssassensanss [ 101 111
Mo Day Year
Contact Person [ ] 111 1_1_ 111111111 111171 11
Telephone NUMbEr .....vveurvernnnnrnnneronaannnoens O N S T O A T Y O S I

1.15 Facility Sold -- If you sold this facility during the reporting year, provide the
following information about the buyer:

NOT APPLICABLE

CBI  Name of Buyer [__]__]__]__]__]__]::]::]::]::]::]::]::]::]::]::]::]::]::]::]::]::]::

[ ] Mailing Address [::]::]::]::]::]::]::]::]::]::]::]::]::]::]::]::]::]::]::]::]::]::
Street

S N U O D N N N N G I I
City

(11 -1

State Zip

Employer ID NUMDEL ..ouuuuisrenreeeeerreeeeesnennnnnnonnoonss O R O I I

Date Of PUFChASE +uvivrenrvenerneesonsesonsnsossnsonensonansos NN N

Mo Day Year

Contact Person [ 111111 1_ 11111111171 11111

Telephone NUMbEr ....evvrreeneennrnnnenneenaenasns D T T B O S D (O D O

[] Mark (X) this box if you attach a continuation sheet.
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1.16 For each classification listed below, state the quantity of the listed substance that
was manufactured, imported, or processed at your facility during the reporting year.

9%% Classification Quantity (kg/yr)
[_1]
ManUFACtULEd «vveveceereassosoossssosanssstsonsosasnssassansessosssnes -0-
Imported .....ooececnonncenns et sesaaaa s e e esterananaaenen -0~
Processed (include quantity repackaged) ........c.ociiieinn.. eseeeens 65,830

0f that quantity manufactured or imported, report that quantity:

In storage at the beginning of the reporting year ........... e N/A
For on-site use or processing .......... Peeeesann feesaeas e - N/A
For direct commercial distribution (including export) ............. N/A
In storage at the end of the reporting year .........cccciveenncens N/A

0f that quantity processed, report that quantity:

In storage at the beginning of the reporting year ................. 8,613
Processed as a reactant (chemical producer) ........... ceeassesess 65,830
Processed as a formulation component (mixture producer) ..... e N/A
Processed as an article component (article producer) ............. . N/A
Repackaged (including export) ........ccoecuveesvs S e Cerasesaaes N/A
In storage at the end of the reporting year ............. e 20,680

[::] Mark (X) this box if you attach a continuation sheet.
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PART C IDENTIFICATION OF MIXTURES

1.17 Mixture -- If the listed substance on vhich you are required to report is a mixture
or a component of a mixture, provide the following information for each component
chemical. (If the mixture composition is variable, report an average percentage of
each component chemical for all formulations.)

CBI
[ Average %
Composition by Weight
Component Supplier (specify precision,
Name Name e.g., 457 + 0.5%)
N/A
Total 100%

[ ] Mark (X) this box if you attach a continuation sheet.
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2.04 State the quantity of the listed substance that your facility manufactured, imported,

or processed during the 3 corporate fiscal years preceding the reporting year in
descending order.

CBI
[] Year ending ..ceeevvveeennsennnecinnarenneennns e teerenrereaaeaes .o 11351 [ 8] 71
Mo. Year
Quantity manufactured .......ccci0iiiienannn Ceheesaaaea e kg
Quantity imported ........ B et et kg
Quantity processed ...i.iieiiiiiiiiiitiiiitetettrasaaaaans e 93,985 kg
Year ending ....veciiiennacninan ettt N Y ) B R
Mo. Year
Quantity manufactured .........cciiiiiiiianns ettt kg
Quantity imported ............. et e teceserreaseen kg
Quantity processed ...ivveiecncacnnann Ceeeerhaer e Ceeieareee 91,374 kg
Year ending ....cceiniiiiniinenniinans et eteeereaeaeaaee U I Y
Mo. Year
Quantity manufactured ......cocei0ciiiiiiinnn, ceetscrrsenaenss cee —0- kg
Quantity imported ......ciciiiiiiiiiiiiiiiianaan ettt . —0— kg
Quantity processed ...cierienierencsnenn e ererrre e Ceeseea 57,776 kg
2.05 Specify the manner in which you manufactured the listed substance. Circle all
appropriate process types.
CBI
[~ N O T A P P L I C A B L E
T CONtINUOUS PrOCESS veveveereneenarocnanssonsnasnss Gt et et e eteeceree ittt eareassananns 1
Semicontinuous pProcCess ......ceveceees et e et et et eas e as ettt 2
Batch process ..iiiviiivenerovesnsrnorssennes et aseesaaas et eteeaseatesrrenaresaes 3
[::] Mark (X) this box if you attach a continuation sheet.
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Specify the manner in which you processed the listed substance. Circle all
appropriate process types.

Continuous ProCeSS tivveevnnsonreensnnnannns

Il...'tlI..Cllll....Q......I‘Q.......'1

Semicontinuous ProCeSS ceveetvetrrnnnnrensonsss

L I N R I I I S O 2

Batch process ...................................................................(:::)

State your facility’s name-plate capacity for manufacturing or processing the listed
substance. (If you are a batch manufacturer or batch processor, do not answer this
question.)

Manufacturing capacity .....civiiiiiiiiiiiiiiiiineiinneennns kg/yr

Processing capacity ..ovvvviineenannns *eessssesasteettraeeses NOT APPLICABLE  kg/yr
AS ABOVE.

If you intend to increase or decrease the quantity of the listed substance
manufactured, imported, or processed at any time after your current corporate fiscal
year, estimate the increase or decrease based upon the reporting year’s production
volume.

Manufacturing Importing Processing
Quantity (kg) Quantity (kg) Quantity (kg)
Amount of increase UNMKNOWN
Amount of decrease UNKNOWN

(]

Mark (X) this box if you attach a continuation sheet.
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2.09 For the three largest volume manufacturing or processing process types involving the
listed substance, specify the number of days you manufactured or processed the listed
substance during the reporting year. Also specify the average number of hours per
day each process type was operated. (If only one or two operations are involved,
list those.)

cBI

_ Average
[ ] Days/Year Hours/Day
Process Type #1 (The process type involving the largest
quantity of the listed substance.)
Manufactured ..... e esaerseteseatreceraans N/B N/A
Processed ...viivennesaocaneraorossrrsacnans 260 16
Process Type #2 (The process type involving the 2nd largest
quantity of the listed substance.)
Manufactured .....civeivrrenriioirertenanans N/A
Processed ..iiieernassoscnanronrrarerrsasanes
Process Type #3 (The process type involving the 3rd largest
quantity of the listed substance.)
ManUEACEULEd vveveeverenrrornsnnnnnnnnonnens N/R
Processed ....iciverenrosrecccnncistoansranne

2.10 State the maximum daily inventory and average monthly inventory of the listed
substance that was stored on-site during the reporting year in the form of a bulk

CBI  chemical.

RESPONGSE NOT REQUTIRED F OR TD I

Maximum daily inventory ......cciecieciiiincnnrcnntcatitinnannon kg

Average monthly inventory .......cceeceecenecenccacaancnnsnnens kg

[

]

Mark (X) this box if you attach a continuation sheet.
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2.11 Related Product Types -- List any byproducts, coproducts, or impurities present with
the listed substance in concentrations greater than 0.1 percent as it is manufac-
tured, imported, or processed. The source of byproducts, coproducts, or impurities
means the source from which the byproducts, coproducts, or impurities are made or
introduced into the product (e.g., carryover from raw material, reaction product,

CBI
__ etc.).
(1]
Source of By-
Byproduct, Concentration products, Co-
Coproduct (%) (specify + products, or
CAS No. Chemical Name or Impurity % precision) Impurities

UNKNOWN - IMPUTITIES NOT LISTED BY SUPPLIERS ON DATA SHEETS

'Use the following codes to designate byproduct, coproduct, or impurity:

B = Byproduct
C = Coproduct
I = Impurity

[::] Mark (X) this box if you attach a continuation sheet.
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2.12

Existing Product Types
imported, or processed
the quantity of listed
total volume of listed
quantity of listed substance used captively on-site as a percentage of the
listed under column b., and the types of end-users for each product type.
the instructions for further explanation and an example.)

-— List all existing product types which you manufactured,
using the listed substance during the reporting year.
substance you use for each product type as a percentage of the
substance used during the reporting year.

List

Also list the
value
(Refer to

a. b. c. d.
% of Quantity
Manufactured, % of Quantity
X Imported, or Used Captively ,
Product Types Processed On-Site Type of End-Users
B 23.7 -0= 1
K 76.3 0= CM

o

ol P e M e

o ]

Use

CM

o

the following codes to designate product types:

Solvent L =
Synthetic reactant M=
Catalyst/Initiator/Acceleratotr/ N =
Sensitizer 0 =
Inhibitor/Stabilizer/Scavenger/
Antioxidant P =
Analytical reagent Q =
Chelator/Coagulant/Sequestrant R =
Cleanser/Detergent/Degreaser S =
Lubricant/Friction modifier/Antivear T =
agent U=
Surfactant/Emulsifier vV =
Flame retardant Vo=
Coating/Binder/Adhesive and additives X =
the following codes to designate the type
Industrial CS = Consumer
Commercial H

= Other (specify)

Moldable/Castable/Rubber and additives
Plasticizer

Dye/Pigment/Colorant/Ink and additives
Photographic/Reprographic chemical

and additives
Electrodeposition/Plating chemicals
Fuel and fuel additives

Explosive chemicals and additives
Fragrance/Flavor chemicals

Pollution control chemicals

Functional fluids and additives

Metal alloy and additives

Rheological modifier

Other (specify)

of end-users:

Mark (X) this box if you attach a continuation sheet.
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2.13

Expected Product Types -- Identify all product types which you expect to manufacture,
import, or process using the listed substance at any time after your current
corporate fiscal year. For each use, specify the quantity you expect to manufacture,
import, or process for each use as a percentage of the total volume of listed
substance used during the reporting year. Also list the quantity of listed substance
used captively on-site as a percentage of the value listed under column b., and the
types of end-users for each product type. (Refer to the instructions for further
explanation and an example.)

a. b. c. d.
% of Quantity
Manufactured, % of Quantity
. Imported, or Used Captively )
Product Types Processed On-Site Type of End-Users
UINKNOWN

Use the following codes to designate product types:

A = Solvent L. = Moldable/Castable/Rubber and additives
B = Synthetic reactant M = Plasticizer
C = Catalyst/Initiator/Accelerator/ N = Dye/Pigment/Colorant/Ink and additives
Sensitizer 0 = Photographic/Reprographic chemical
D = Inhibitor/Stabilizer/Scavenger/ and additives
Antioxidant P = Electrodeposition/Plating chemicals
E = Analytical reagent Q = Fuel and fuel additives
F = Chelator/Coagulant/Sequestrant R - Explosive chemicals and additives
G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals
H = Lubricant/Friction modifier/Antiwear T = Pollution control chemicals
agent U = Functional fluids and additives
I = Surfactant/Emulsifier V = Metal alloy and additives
J = Flame retardant WV = Rheological modifier
K = Coating/Binder/Adhesive and additives X = Other (specity)

2Use the following codes to designate the type of end-users:

Consumer
Other (specify)

Industrial CS
Commercial H

Q
=
Hon

[

]

Mark (X) this box if you attach a continuation sheet.
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ca1

substance other than as an impurity.

(1]

a. b.

2.14 Final Product —- Complete the following table for each type of final product
manufactured, imported, or processed at your facility that contains the listed

C. d.

Average %

Composition of

) Final Product;s Listed Substance Type of
Product Type Physical Form in Final Product End-Users
B L 5.7% I
K L 0.3% cM

QW
HWounou

lw)
[

T mm

=G

[N
[=]
7]
[}

mEOQE >

1=

3
Use

I =
CM =

the following codes to designate product types:

Solvent

Synthetic reactant
Catalyst/Initiator/Accelerator/
Sensitizer
Inhibitor/Stabilizer/Scavenger/
Antioxidant

Analytical reagent
Chelator/Coagulant/Sequestrant
Cleanser/Detergent/Degreaser
Lubricant/Friction modifier/Antivear
agent

Surfactant/Emulsifier

Flame retardant
Coating/Binder/Adhesive and additives

the following codes to designate

Gas F2 =

Liquid F3 =

Aqueous solution F4 =

Paste G = Gel
Slurry H =
Powder

the following codes to designate

CS
H

Industrial
Commercial

L

oz

P
Q
R
S
T
U
v
W
X

Other (specify)

Consumer
Other (specify)

Moldable/Castable/Rubber and additives
Plasticizer

Dye/Pigment/Colorant/Ink and additives
Photographic/Reprographic chemical

and additives
Electrodeposition/Plating chemicals
Fuel and fuel additives

Explosive chemicals and additives
Fragrance/Flavor chemicals

Pollution control chemicals

Functional fluids and additives

Metal alloy and additives

Rheological modifier

Other (specify)

the final product’s physical form:

Crystalline solid
Granules
Other solid

the type of end-users:

[]

Mark (X) this box if you attach a continuation sheet.
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2.15 Circle all applicable modes of transportation used to deliver bulk shipments of the
CBI listed substance to off-site customers.

[] Truck «o.oevvvnnenn Ceeiaee e erereaeeeiaas N/ . Cereenreeseaas P |
RAIICAT tvvveveeennrecectoosnrsonnsnssnasesosssstoassssssannooonoosesssns N 2
Barge, VesSSeLl tuveiiieeenrneeraistesntnsoscsroaaassoransnsentotstcntnonansensenes 3
Pipeline ...... L R  F R R R R 4
PlANE o vvveeenroceoessasonesssossssassssstsanssssnsetssoonstssssasssesesssnossss . 5
Other (specify)  eiieieieiasasessasescs s 6

2.16 Customer Use -- Estimate the quantity of the listed substance used by your customers
or prepared by your customers during the reporting year for use under each category
CBI of end use listed (i-iv).

- Category of End Use
i. Industrial Products
Chemical or MIiXtUre ...veeseeenennennrosrsansasaseans N/A kg/yr
Article ..vvivinriveersoaossassrsansacesssonnsssnanen 5,346 kg/yr

ii. Commercial Products

Chemical or MIXtUre ....cctviviinvnnnooonnansnssasssns 2,277 kg/yr

N 3 =Y N/A kg/yr

iii. Consumer Products

Chemical Oor MIXLULe ....ceveeerrevronrnnaassonnnnnons N/A kg/yr

N o X o3 =Y T I N/A kg/yr

iv. Other

Distribution (excluding export) .....ceeveevnreennnes N/A kg/yr
Export ....... cesssacenas S N/A kg/yr
Quantity of substance consumed as reactant .......... N/A kg/yr
Unknown CUStOMEr USES ....ccveenonnseccesooscsnnsoanns N/A kg/yr

[::] Mark (X) this box if you attach a continuation sheet.
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SECTION 3 PROCESSOR RAV MATERIAL IDENTIFICATION

PART A GENERAL DATA

3.01 Specify the quantity purchased and the average price paid for the listed substance
for each major source of supply listed. Product trades are treated as purchases.
CBI The average price is the market value of the product that was traded for the listed

___ substance.
i1
Quantity Average Price
Source of Supply (kg) (8/kg)
The listed substance was manufactured on-site. N/A
The listed substance was transferred from a
different company site. N/A
The listed substance was purchased directly from
a manufacturer or importer. 75,959 $0.80 to $0.85
The listed substance was purchased from a
distributor or repackager. N/A
The listed substance was purchased from a mixture
producer. N/A

3.02 Circle all applicable modes of transportation used to deliver the listed substance to
CBI your facility.

Railcar .vivevveresnnsnessnssanss C e ateateet sttt nasa a0t ans 2
Barge, Vessel ....i.euieiiieieeeeeease.cnsssestossssssnsssssssssosssssonssnesnnanocnns 3
15T 4
Plane .....ccvvenvevonsns s e e eeaeaeenetaae et teatateat ettt eeaar st esearann o 5
Other (specify) L iiieie... Cetessesertatestesastanensans . 6

[ ] Mark (X) this box if you attach a continuation sheet.
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Circle all applicable containers used to transport the listed substance to your
facility.

BAES +everevncantoosnancsasncsserostnannssasasresasnsenenseseasnsorsassneasnsas 1
BOXES tiviecenronransnaans ettt aceaaes Cessareanenaaas N ceeiens 2
Free standing tank cylinders ........ciciiiienneens Ceereraeeseaaea ceeneeeniaes 3
Tank rail cars .......... Certieesaeans e rareiaeeraseerettteaaatasrrarrassenans b
Hopper cars .eeeevereeceecnnncnaronans Cheeer e esess e et eet e e sereanasanne 5
Tank trucks ..... ettt s et ettt et et eeer e enaeseeneaneannn ........(:)
HODPPEr tTUCKS t4ivveverurocncuonsnensnnonsnssonsanssanssasssasasosnsnsnsnssannss 7
Drums ..vevevececasarnnonnaconoas PP
Pipeline ........ it isessesseasaaasase s e sec e ses et naans ceee 9

Other (specify) s erserer e aaeanaas e ceresieensal0

If the listed substance is transported in pressurized tank cylinders, tank rail
cars, or tank trucks, state the pressure of the tanks.

Tank cylinders ....cvvvereecescncennens et ettt N/A mmHg
Tank rail CArS coueiiiiinien oo onssosronsessonnnnnss . N/A mmHg

Tank trucksS ..evvveestiesrnnessnsssansosssssonnnnas v rreeeane N/A mmHg

[

]

Mark (X) this box if you attach a continuation sheet.
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PART B RAW MATERIAL IN THE FORM OF A MIXTURE

3.04 If you obtain the listed substance in the form of a mixture, list the trade name(s)
of the mixture, the name of its supplier(s) or manufacturer(s), an estimate of the

CBI  average percent composition by weight of the listed substance in the mixture, and the
amount of mixture processed during the reporting year.

(]

o Average
% Composition Amount
Supplier or by Weight Processed
Trade Name Manufacturer (specify + % precision) (kg/yr)

NOT APPLICABLE: SINGLE CAS NUMBER

[::] Mark (X) this box if you attach a continuation sheet.
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PART C RAV MATERIAL VOLUME

State the quantity of the listed substance used as a raw material during the
reporting year in the form of a class I chemical, class II chemical, or polymer, and
the percent composition, by weight, of the listed substance.

QW
o .
O
w

l

% Composition by
Weight of Listed Sub-

Quantity Used stance in Raw Material
(kg/yr) (specify + % precision)
Class I chemical 65,830 100%
Class II chemical N/A
Polymer N/A

[ 1 Mark (X) this box if you attach a continuation sheet.

24




SECTION 4 PHYSICAL/CHEMICAL PROPERTIES

General Instructions:

If you are reporting on a mixture as defined in the glossary, reply to questions in Section
4 that are inappropriate to mixtures by stating "NA -- mixture."

For questions 4.06-4.15, if you possess any hazard warning statement, label, MSDS, or other
notice that addresses the information requested, you may submit a copy or reasonable
facsimile in lieu of answering those questions which it addresses.

PART A PHYSICAL/CHEMICAL DATA SUMMARY

4.01 Specify the percent purity for the three major1 technical grade(s) of the listed
substance as it is manufactured, imported, or processed. Measure the purity of the

CBI  substance in the final product form for manufacturing activities, at the time you

__ import the substance, or at the point you begin to process the substance.

(]

Manufacture Import Process

Technical grade #1 % purity % purity 100 % purity
Technical grade #2 % purity % purity % purity
Technical grade #3 % purity % purity % purity
1Major - Greatest quantity of listed substance manufactured, imported or processed.

4.02 Submit your most recently updated Material Safety Data Sheet (MSDS) for the listed

substance, and for every formulation containing the listed substance. If you possess
an MSDS that you developed and an MSDS developed by a different source, submit your
version. Indicate whether at least one MSDS has been submitted by circling the
appropriate response.

Indicate whether the MSDS was developed by your company or by a different source.
YOUL COMPANY « 1t eveveensoessaneansssssssesanasossrcsssssnssssarsassrstescerecacees (i)

ANnOther SOUrCe .ieeeieeenvroecersressssoss R R R (:)

Mark (X) this box if you attach a continuation sheet.
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Submit a copy or reasonable facsimile of any hazard information (other than an MSDS)
that is provided to your customers/users regarding the listed substance or any
formulation containing the listed substance. Indicate whether this information has
been submitted by circling the appropriate response.

YOS v e v oreasssososnosatnsetassssresscnsnsssssnaanens s e s et e e st s e st ec sttt asnn (:)

4.04

For each activity that uses the listed substance, circle all the applicable number(s)
corresponding to each physical state of the listed substance during the activity
listed. Physical states for importing and processing activities are determined at
the time you import or begin to process the listed substance. Physical states for
manufacturing, storage, disposal and transport activities are determined using the
final state of the product.

Physical State

Liquified
Activity Solid Slurry Liquid Gas Gas
Manufacture 1 2 3 4 5

Import 1 2 4 5

Process 1 2

3
Store 1 2 (:) 4 5
Dispose (:) 2 3

Transport 1 2 3 4 5

[_]

Mark (X) this box if you attach a continuation sheet.
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4.05 Particle Size —- If the listed substance exists in particulate form during any of the
following activities, indicate for each applicable physical state the size and the
percentage distribution of the listed substance by activity. Do not include
particles »10 microns in diameter. Measure the physical state and particle sizes for
importing and processing activities at the time you import or begin to process the

CBI  listed substance. Measure the physical state and particle sizes for manufacturing
storage, disposal and transport activities using the final state of the product.

N O T A P P L I C A B L E

Physical —— —
State Manufacture Import Process Store Dispose Transport
Dust <1 micron

1 to <5 microns

5 to <10 microns

Powder <1 micron

1 to <5 microns

5 to <10 microns

Fiber <1 micron

1 to <5 microns

5 to <10 microns

Aerosol <1 micron

1 to <5 microns

5 to €10 microns

[::] Mark (X) this box if you attach a continuation sheet.
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SECTION 5 ENVIRONMENTAL FATE

PART A RATE CONSTANTS AND TRANSFORMATION PRODUCTS

5.01 Indicate the rate constants for the following transformation processes.

I NF O RMOATTI O N N O T

a. Photolysis:
AV A I L A B L E

Absorption spectrum coefficient (peak) .... (1/M cm) at nm
Reaction quantum yield, 6 ........ccevvunn. ‘ at nm
Direct photolysis rate constant, kp, at ... 1/hr latitude

b. Oxidation constants at 25°C:

For 102 (singlet oxygen), kox ............. 1/M hr
For RO, (peroxy radical), k_, «...onviinnn 1/M hr
c¢. Five-day biochemical oxygen demand, BOD, ... mg/1

d. Biotransformation rate constant:

For bacterial transformation in water, k ... 1/hr

Specify culture .....cooviieineearrersnnnnss

e. Hydrolysis rate constants:

For base-promoted process, k; ............. 1/M hr
For acid-promoted process, k, ............. 1/M hr
For neutral process, kg ...occvuniennnnenn 1/hr

f. Chemical reduction rate (specify conditions)

g. Other (such as spontaneous degradation) ...

[1 Mark (X) this box if you attach a continuation sheet.
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PART B PARTITION COEFFICIENTS

5.02 a. Specify the half-life of the listed substance in the following media.
Media Half-life (specify units)
Groundwater UNKNOWN
Atmosphere
Surface water
Soil
b. Identify the listed substance’s known transformation products that have a half-
life greater than 24 hours.
Half-life
CAS No. Name (specify units) Media
UNKNOWN in
in
in
in
5.03 Specify the octanol-water partition coefficient, K at 25°C
Method of calculation or determination ................. UNKNOWN
5.04 Specify the soil-water partition coefficient, K, ....... UNKNOWN at 25°C
14 A 4+ T
5.05 Specify the organic carbon-water partition
coefficient, L S KRR R TR TP PRP e ereceeea UNKNOWN at 25°C
5.06 Specify the Henry’s Law Constant, H ......... ..ot UNKNOWN atm-m’ /mole

Mark (X) this box if you attach a continuation sheet.
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5.07 List the bioconcentration factor (BCF) of the listed substance, the species for which
it was determined, and the type of test used in deriving the BCF.

Bioconcentration Factor SEecies Test1

UNKNOWN

Use the following codes to designate the type of test:

F = Flowthrough
= Static

[ 1 Mark (X) this box if you attach a continuation sheet.
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6.04 For each market listed below, state the quantity sold and the total sales value of
CBI  the listed substance sold or transferred in bulk during the reporting year.

(]

Quantity Sold or Total Sales
Market Transferred (kg/yr) Value (8/yr)
Retail sales : _RESPONSE NOT REQUTRED FOR TDT.
Distribution -- Wholesalers
Distribution -- Retailers :
Intra-company transfer
Repackagers
Mixfure producers
Article producers
Other chemical manufacturers
Or processors
Exporters
Other (specify)
6.05 Substitutes -- List all known commercially feasible substitutes that you know exist

for the listed substance and state the cost of each substitute. A commercially
feasible substitute is one which is economically and technologically feasible to use

CBI  in your current operation, and which results in a final product with comparable
performance in its end uses.

Substitute Cost (S/kg)
There are no commercially feasible substitutes N/A

known to CasChem, Inc. at this time.

[_"] Mark (X) this box if you attach a continuation sheet.

ﬂ~(:\’,§3
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SECTION 7 MANUFACTURING AND PROCESSING INFORMATION

General Instructions:

For questions 7.04-7.06, provide a separate response for each process block flow diagram
provided in questions 7.01, 7.02, and 7.03. Identify the process type from which the
information is extracted.

PART A MANUFACTURING AND PROCESSING PROCESS TYPE DESCRIPTION

7.01 1In accordance with the instructions, provide a process block flow diagram showing the
major (greatest volume) process type involving the listed substance.
CBI

[T ] Process type ........ PRODUCTION OF VORITE " & RHEOXTM

[}{] Mark (X) this box if you attach a continuation sheet.
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7.03

In accordance with the instructions, provide a process block flow diagram showing all
process emission streams and emission points that contain the listed substance and
which, if combined, would total at least 90 percent of all facility emissions if not
treated before emission into the environment. If all such emissions are released

. from one process type, provide a process block flow diagram using the instructiong

CBI

7.09

7.07

7.08

" NOTE:

for question 7.01. If all such emissions are released from more than one process
type, provide a process block flow diagram showing each process type as a separate
block.

T™ ™
Process type ........ VORITE AND RHEOX PRODUCTION

REFER DIAGRAM 7.03

TDI EMISSIONS

TDI BULK TANK VENT
RUPTURE DISK

FLAME ARRESTER VENT
PRESSURE RELIEF VALVE
VAPOR CONDENSER
VORITE FILTER

VORITE DRUM Orr

ALL TDI IS CONSUMED IN THEOX PRODUCTION, THEREFORE, NO EMISSIONS AT
POINTS 7.14 and 7.15

(]

Mark (X) this box if you attach a continuation sheet.
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7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

cBI

Process type ....ee.e

VORITE AND THEOX PRODUCTTON

Unit Operating

Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel

Number Type Range (°C) (mm Hg) Composition
7.01 Bulk Storage Tank 20-60 76Q S.S
7.02 Conservation Vent 20-60 760-1020 c.s.
7.03 Rupture Disk 20-60 760-1020 C.S.
7.04 TDI Pump 20-60 4000 S.S
7.05 Mass Meter 20-60 4000 S.S.
7.06 Chemical Reactor 20-100 500-1020 —8.5.
7.07 Filter 20-60 1000 S.S.
7.08 Drum Filler 20=60 760 C.S.
7.09 PR V 20-100 760-1020 C.S.
7.10 Flame Arrester 20-100 760-1020 C.S.
7.11 e DELETED-——= == === = e m e e e e e e
7.12 Vacuum Pump 20-60 500-760 c.s.
7.13 Vapor Condenser 20-60 760 S.S.
7.14 Votator 20-100 760-4000 S.S.
7.15 Drum Filler 20-60 760 c.s.

5.8. = STAINLESS STEEL

Q
[67]
|

= CARBON STEEL

[::] Mark (X) this box if you attach a continuation sheet.
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7.05 Describe each process stream identified in your process block flow diagram(s). 1If a
‘ process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

CBI
[T] Process type ........ _ VORITE'X AND RHEOX BRODUCTTON
Process
Stream
ID : Process Stream Stream
Code Description Physical State’ Flow (kg/yr)
* 7A TDI TANK FILLING OL 75,959
* 7E,.7F,7G TDI CHARGE TO REACTOR oL 65,830
7H CASTOR OILS CHARGE TO REACTOR oL 313,331
__7r SOLVENT CHARGE TO REACTOR OL 213,312
. CATALYSTS AND OTHER
73 ,7L ADDITIVE REACTOR CHARGES OL 30,348
POLYETHYLENE AND WAX
- 7K CHARGES. TO REACTQR S0 83,445
o 7C, 7P VORITE " DRUM OFF oL 506,730
™
7V, W RHEOX  DRUM OFF oL 237,328

lyse the following codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)

*Note: Ending inventory of TDI Bulk Tank in Fiscal 1988 was
greater by 10,129 Kg. than beginning inventory.

[ ] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
1f a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI  instructions for further explanation and an example.)

[ ] Process type ........ VORITE'' AND RHEOX'' PRODUCTION
a. b. c. d. e.
Process Concen- Other Estimated
Stream N trations”’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (% or ppm)
7A TDI 100 N/A N/A
78, 7M NITROGEN 100 N/A NLA
" LA arsy
7C, 7D NITROGEN 99.9% (E,W) N/A N/A
IDI 0.9ppm (E,W) N/A

7.06 continued below

[521 Mark (X) this box if you attach a continuation sheet.
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7.06

cBL

7

Characterize each process stream identified in your process block flow diagram(s).

If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the
instructions for further explanation and an example.)

Process type ........

™ T™
VORITE éRHEOX PRODUCTION

‘a. b. c. d. e.

Process Concen- Other Estimated
Stream L trations”’ Expected Concentrations

ID Code Known Compounds (% or_ppm) . Compounds (% or ppm)

2E, IF, 7G ___TDI 100% n/A N/A

7H ___CASTOR OILS, 100% N/A N/a

Standard and Modified :
71 : SOLVENTS, INCLUDING 100% 'N/A g N/A

a = Methyl Ethyl Ketone

b_- Mineral Spirits

'“f,[::]j?Hérk"(Xlitﬁié'bpkii£7y§ﬁ gttéﬁh'é éoﬁtinﬁéfiohlsheet}”

er-g




T

7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flov diagram is provided for more than one process type, photocopy

this question and complete it separately for each process type.

CBI  instructions for further explanation and an example.)

[__] Process type ..

ML ™
ceeenn VORITE éRHEOX PRODUCTION

(Refer to the

.a. b. c. d. e.
Process Concen- Other Estimated
Stream s trations®’ Expected Concentrations
ID Code Known Compounds (% or ppm) . Compounds (% or ppm)
77 Catalysts, including 100 None N/A
COTIN 200, COSCAT T-33
7K Polyethylene and Waxes 100 q/g_ N/A
(Pellets and Flakes)
70, 7P Vorites™ 100 . N/A N/A

7.06 continued below

T Mark:(X)'this‘Box if &ou‘attach,a;EbntinuétﬁbnAéheet:A
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T

7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI  instructions for further explanation and an example.)

TM( ™
[__) Process type ........ VORITE £RHEOX _ PRODUCTION

.a. b. c. d. e.
Process Concen- R Other Estimated
Stream . trations”’ Expected Concentrations
ID Code Known Compounds (% or ppm) . Compounds (X or ppm)
70,7R NITROGEN 99. 9% (G0 ‘ N/A N/A
7T, 70 TDI 6. 3ppm(e)) /) N/A
SOLVENTS, (MEK OR 0.25%(EYw) . N . N/
MINERAL SPIRITS) S » <
70,7p VORITE - 100% N/A ' N/A
IV TH RHEOX ™ ____100% n /4 o n/A

-::[::]_fuarkj‘k)-thié°bok'if;yod:affé¢h~a.EbntihﬂﬁtiohAshéet.-.
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7.06 (continued)

'For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column b. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number Additive Package (% or ppm)
1 _DESMODUR W 100%
BENZOQVI, CHLORIDE 100%
PAPI 901 ISOCYANATE 100%
AJTRAZON BLUE PYE 100%
FLEXRICIN 9 100%
_GREEN DTISPERSION DYE 100%

SEE CONTINUATION SHEET FOR MORE DETAILS

Use the following codes to designate how the concentration was determined:

Analytical result
Engineering judgement/calculation

=2
no

Use the following codes to designate how the concentration was measured:

V = Volume
W = Weight

[ X] Mark (X) this box if you attach a continuation sheet.
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7.06 DESCRIPTIONS

ADDITIVE PACKAGE 1

ADDITIVE

a DESMODUR W
BENZOYL CHLORIDE
PAPI 901
ASTRAZON BLUE DYE

FLEXRICIN ©

GREEN DISPERSION DYE

CAS NO.
5124-30-1
100-44-7
26447-40-5
9016-87-9
UNKNOWN

140-04-5

UNKNOWN

DESCRIPTION

ALIPHATIC D11SOCYANATE
AROMATIC HALOGEN

POLYMERIC ISOCYANATE
SPECIALTY DYE

N-BUTYL ACETYL RICINOLEATE

SPECIALTY DYE

TYPICAL VENDOR

MOBAY

CHEMICAL DYNAMICS
CORP.

DOwW

VERONA DYESTUFF

CASCHEM, INC.

VERONA DYESTUFF




PART A RESIDUAL TREATMENT PROCESS DESCRIPTION

8.01 In accordance with the instructions, provide a residual treatment block flow diagram
vhich describes the treatment process used for residuals identified in question 7.01.

cBI

[ 1 Process type ...... oo vorRITE™ AND RHEOX™ PRODUCTION

NOTE: CASCHEM, INC. DOES NOT TREAT WASTES, THEREFORE, SECTION 8 IS NOT APPLICABLE.

[ 1 Mark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENERATION AND CHARACTERIZATION

8.05 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process

CBI  type. (Refer to the instructions for further explanation and an example.)

[ ] Process type ......... vORITE™ AND rHEOX™ PRODUCTION
a. b. c. d. e. f. g-
Physical Estimated
Stream Type of State Concentra- Other Concen-
ID Hazardous of ) Known tion§ g%sor Expected trations
Code Vaste Residual Compounds ppm) "' Compounds (% or ppm)

NOT APPLICABLE

8.05 continued below

[T 1 Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

Use the following codes to designate the type of hazardous waste:

Ignitable
Corrosive
Reactive

EP toxic

Toxic

Acutely hazardous

mHEmoaH

Use the following codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO0 = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)

8.05 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

*For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column d. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number Additive Package (% or ppm)

1 NOT APPLICABTLE

Use the following codes to designate how the concentration was determined:

Analytical result
Engineering judgement/calculation

continued below

Mark (X) this box if you attach a continuation sheet.
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8.05

(continued)

Use the following codes to designate how the concentration was measured:

Volume
Veight

v
W

i n

6Specify the analytical test methods used and their detection limits in the table
below. Assign a code to each test method used and list those codes in column e.

Detection Limit

Code Method (+ ug/l)
1—_ NOT APPLICABTLE

2

3

4

=

6

[]

Mark (X) this box if you attach a continuation sheet.
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8.06 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process
type. (Refer to the instructions for further explanation and an example.)

CBI
[ ] Process type .........
a. b. c. d. e. f. g.
Costs for
Stream Vaste Management Residual Management 0ff-Site Changes in
ID Descrip}ion Methog Quantities of Residual (X) Management Management
Code Code Code (kg/yr) On-Site O0ff-Site (per kg) Methods

NOT APPLICABLE

lUse the codes provided in Exhibit 8-1 to designate the waste descriptions

*Use the codes provided in Exhibit 8-2 to designate the management methods

[ 1 Mark (X) this box if you attach a continuation sheet.
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8.22 Describe the combustion chamber design parameters for each of the three largest
(by capacity) incinerators that are used on-site to burn the residuals identified in
CBI  your process block or residual treatment block flow diagram(s).
[ 1] Combustion Location of Residence Time
Chamber Temperature In Combustion
Temperature (°C) Monitor Chamber (seconds)
Incinerator Primary Secondary Primary Secondary Primary Secondary
1 RESPONSE NQT REQUIRED FOR TDI
2
3
Indicate if Office of Solid Waste survey has been submitted in lieu of response
by circling the appropriate response.
(= D |
NO tiiiinreenenosnsoonssssosnssssannans .
8.23 Complete the following table for the three largest (by capacity) incinerators that
are used on-site to burn the residuals identified in your process block or residual
CBI treatment block flow diagram(s).

Types of
Air Pollution Emissions Data
Incinerator Control Device Available
1
9 N O T A P P L I C A B L E
3

Indicate if Office of Solid Waste survey has been submitted in lieu of response
by circling the appropriate response.

YeS cevevirrnnrcnnnnennns cheeeteecsean st anen e et era et enaassanas

Use the following codes to designate the air pollution control device:

Scrubber (include type of scrubber in parenthesis)
Electrostatic precipitator
Other (specify)

omn
K

(1]

Mark (X) this box if you attach a continuation sheet.
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PART A EMPLOYMENT AND POTENTIAL EXPOSURE PROFILE

9.01 Mark (X) the appropriate column to indicate whether your company maintains records on
the following data elements for hourly and salaried workers. Specify for each data
element the year in which you began maintaining records and the number of years the

CBI  records for that data element are maintained. (Refer to the instructions for further

explanation and an example.)

Data are Maintained for: Year in Which Number of
Hourly Salaried Data Collection Years Records
Data Element Workers  Workers Began Are Maintained
Date of hire X X 1950 30+yrs
Age at hire NA NA NA NA

Vork history of individual
before employment at your

facility X X 1950 30+
Sex » X | X 1950 30+
Race X X 1950 30+
Job titles X X 1950 30+
Start date for each job

title e X 1950 304+
Eﬁdidéte for each job title X X 1950 30+
Work area industrial hygiene

monitoring data X X 1977 15
Personal employee monitoring

data , NA NA NA NA
Employee medical history < v 1980 204
Employee smoking history : NA NA 1970 20+
Accident history V X X 1970 20+
Retirement date % e 1950 20+
Termination date X X 1950 30+
Vital status of retirees X X 1950 30+
Cause of death data NA NA NA NA

NA= not available

[ 1 Mark (X) this box if you attach a continuation sheet.
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In accordance with the instructions, complete the following table for each activity

in which you engage.

Activity

Manufacture of the
listed substance

On-site use as
reactant

On-site use as
nonreactant

On-site preparation
of products

b.

Process Category

Enclosed
Controlled Release
Open

Enclosed
Controlled Release
Open

Enclosed
Controlled Release
Open

Enclosed
Controlled Release

Open

c. d. e.
Yearly Total Total
Quantity (kg) Workers Worker-Hours
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
744,058 14 6,319
N/A NZL N/A
N/A N/A N/A

[

]

Mark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each labor category at your facility that
encompasses workers vho may potentially come in contact with or be exposed to the

listed substance.

Labor Category Descriptive Job Title

*
A 559.130-010 CHEMICAL PROCESSING SUPERVISOR

B 559.382-018 * CHEMICAL OPERATOR III

C QUALITY CONTROL TECHNICIAN

* - U.S. Dept. of Labor Dictionary of Occupational
Titles .

[ ] Mark (X) this box if you attach a continuation sheet.
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9.04 In accordance with the instructions, provide your process block flow diagram(s) and
indicate associated work areas.

CBI

[ 1 Process type ....... SEE CONTINUATTION SHEET

[X_] Mark (X) this box if you attach a continuation sheet.
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9.05

Describe the various work area(s) shown in question 9.04 that encompass workers who
may potentially come in contact with or be exposed to the listed substance. Add any
additional areas not shown in the process block flow diagram in question 7.01 or
7.02. Photocopy this question and complete it separately for each process type.

Process type ....... PRODUCTION OF VORITE - AND RHEOX -
Work Area 1D Description of Work Areas and Worker Activities
1 BULK STORAGE, PUMPING
2 REACTOR AND ASSOCIATED SYSTEMS
3 VORITE " PRODUCT FILLING STATION
4 RHEOX ™" PRODUCT SOLIDIFICATION AND FILLING
5 QUALITY CONTROL LABORATORY
6
7
8
9
10

[

]

Mark (X) this box if you attach a continuation sheet.
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Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

and complete it separately for each process type and work area.

Process type ....... VORITE AND RHEOX PRODUCTION

Work area .....ce0vvvennns Cierseresrr et NN 1
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Workers (e.g., direct Listed Exposurg Year
Category Exposed skin contact) Substance Per Day Exposed
A, B 9 Direct Skin Contact Jals A 260
A, B 9 Inhalation GU A 260

lUse the following codes to designate the physical state of the listed substance at

the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid
GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,
S0 = Solid 90% water, 10% toluene)
Use the following codes to designate average length of exposure per day:
A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours
exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours
exceeding 2 hours F = Greater than 8 hours

X1

Mark (X) this box if you attach a continuation sheet.
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9.06. Complete the follow1ng table for each work area 1dent1f1ed in question- 9.05, "and for -
. each labor category at your facility that encompasses vorkers who may " potentially
.- come in contact with or be exposed to ‘the listed substance. Photocoepy. thls questlon
_'CBI - and complete it separately for each process type and work area. :

[ ] Process type ....... VORITE & RHEOX PRODUCTION
Work area ............ et eteat et e e 2
Mode ‘ Physical Average - Number of
~ Number of ~ of Exposure. State of Length of Days per
Labor - Workers , (e.g., direct Listed . ExpoSurg Year
Category. Exposed . skin contact) - -Substance Per Day Exposed
A 3 ' _Direct Skin Contact __OL _ ___ B 260
B 14 ‘ ‘Direct Skin Contact GU __E 260
A 3 Inhalation GU B ‘ 260
B 14 Inhalation GU E 260

lUse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

Use the folloving codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[X{1 Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for each work area 1dent1f1ed in questlon 9. 05, ‘and for"
- ‘each_labor category at.your facility.that: encompasses vorkers who may. potentially. .
- “come in contact with-or be exposed to the listed substance. " Photocopy this questlon“-
" CBI  and-complete it separately for each process type and work area.

[_ 1 Process type ....... VORITE PRODUCTION
Work area ......... eseatcereeeaaas R EEEE R 3
Mode Physical Average -  Number of
Number of of Exposure State of Length of Days per
Labor Workers (e.g., direct Listed L Exposurg Year
Category. - Exposed skin contact): Substance™ . Per Day Exposed
A 3 Direct Skin Contact OL S _ B 260
B 5 Direct Skin Contact OL , c 260
A 3 Inhalation GU B 260
B 5 Inhalation GU C 260

s

lUse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10X toluene)

Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[5;] Mark (X) this box if you attach a continuation sheet.
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.come in contact with or be exposed to the listed substance.

rCompleté the following table for each work area . identified in question 9.05, and for -

each labor category. at your-facility that encompasses workers.who may potentially
Photocopy this question
and ‘complete it separately for each process type and work area.

Process type

RHEOX PRODUCTION

L33 o ¥ of =5 . 4

Mode Physical Average Number of
Number of of Exposure State of Length of Days per

Labor Workers (e.g., direct Listed Exposurg Year
Category Exposed skin contact) Substance Per Day Exposed

a 3 Direct Skin Contact 0L B 90

B 9 Direct Skin Contact oL C 90

A 3 Inhalation GU B 90

B 9 Inhalation GU C Q0

lUse the following codes to designate the physical state of the listed substance at

the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid
GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,
SO0 = Solid 90% water, 10% toluene)
’Use the following codes to designate average length of expoéure per day:
A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours
exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours
exceeding 2 hours F = Greater than 8 hours
[E§] Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for each work area identified in questlon 9.05, and for -
- each labor category at your facility that encompasses workers who may- potentlally
. come in contact with or be exposed to the listed substance. Photocopy thlS quest1on
'CBI  and complete it separately for each process type and work area.

[__]1 Process type ....... VORITE™ RHEOX™ PRODUCTTON
WOrK ABrea v .iitieiiiiiinnerosinensoenoseoncssnsenneas 5

_ Mode Physical Average Number of
Number of of Exposure State of Length of Days per

Labor Workers (e.g., direct Listed Exposure Year
Category Exposed skin contact) Substance Per Day Exposed

c 6 Direct Skin Contact oL B 260

C 6 Inhglation GU B 260

i

'Use the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

‘Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[::] Mark (X) this box if you attach a continuation sheet.
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9.07

For each labor category represented in question 9.06, indicate the 8-hour Time
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work
area.

Process type ....... VORITE . AND RHEOX ™ PRODUCTION
Work area ......vevuen carsessenas et etanaseenns 1
8-hour TWA Exposure Level 15-Minute Peak Exposure Level
Labor Category (ppm, mg/ms, other-specify) (ppm, mg/m”, other-specify)
A -003 ppm* 006 _pom*
B 003 ppm* 006 pom®

it

* DATA FROM 1977. EXPOSURE BELIEVED LESS
THAN THIS IN 1988,

[£A]

Mark (X) this box if you attach a continuation sheet.
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1 9.07 .
-~ - Veighted-Average (TWA) ‘exposure levels and the. 15-minute. peak exposure levels.. -
~ ‘Photocopy. this question and complete it separately for: each process type and work

For each labor category- represented in question 9. 06, 1nd1cate the 8—hour T1me

-area,
Proeess type ...oe...

Vork area ........ EEEER R R R R TR PR PR 2

o | : 8-hour TvA Exposure Level - 15—H1nute Peak Exposure Level
Labor Category - (ppm, mg/m”, other- spec1fy) (ppm, mg/m ., other- specxfy)
| A - e OOl ppm* R ' V "':OOS ppm**

~*. DATA FROM 1979

** DATA FROM 1977. EXPOSURE BELIEVED TO BE
LESS THAN THIS IN 1988.

X1

Mark (X) this box if you attach a continuation sheet.
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'9.07 For each labor category represented in question 9.06, 1nd1cate ‘the 8~hour Time
-_Velghted Average (TVA) .exposure levels.and the 15-minute peak exposure levels.ug.‘
- Photocopy this question and complete it separately for each process type and work.

. area.
[T 1 Process type ....... VORITE PRODUCTION
Work area ..... e '.... ....... et 3 _
: eA ~ 8-hour TVA Ekposure Level | 15—H1nute Peak Exposure Level
Labor Category (ppm, mg/ms,oothersspecify) " _(ppm, mg/m ’ other speclfy) _
A } -002 ppm * SRS UNKNQWN - NoT TES_TED '
002 ‘pp%n . L .UNKN(.)‘WlN - NOT TESTED

* _DATA FROM 1979.

[EZ] Mark (X) this box if you attach a continuation sheet.
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9 07 For each labor.category - represented in question 9.06, indicate the B—hour Time
Veighted Average (TWA) exposure levels and the, 15-minute. peak. exposure 1evels.~ "
""Photocopy . this question and complete 1t separately for each ptocess type and vork

~ ‘area.
cBI
[T} Process type ....... RHEOX PRODUCTION
VWork area ...ccoveveeenceces v veesesrenan ERRRRRS 4
. 8-hour ng Exposure Level _ 15 Minute Pgak Exposute'Level-
Labor Category (ppm, mg/m , other-— speclfy) - (ppm, mg/m y other—spec1fy)'
A , 001 ppm ooz ppm_
B -‘ o - ' _.'OOl ppm ’ g ‘ . 002 _m:)m

. 'ABOVE DATA FROM 1977.

[X] Mark (X) this box if you attach a continuation sheet.
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9.07 For each: labor- category represented in question 9.06, indicate- the 8- hout Time

- - Weighted - Average (TVA) exposure levels.and the 15-minute peak eXposure levels.

,1Photocopy th1s question and’ complete it. separately for each process type and vork
rarea . . .

[ 1 Process type .;,.... VORITE - AND RHEOX,PROﬁUCTION
Vork area }...........;7 ......... IR ‘5
8-hour TW@.EXpOSure Level : IS;HinuferP ak Exposure Level
Labor Category (ppm, mg/m , other-specify) {ppm, mg/m ,.other—specify)
- c | ' UNKNOWN - NOT TESTED NQNE DETECTED S

[ 1 Mark (X) this box if you attach a continuation sheet.
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PART B WORK PLACE MONITORING PROGRAM

9.08 If you monitor worker exposure to the listed substance, complete the following table.

CBI
[_]
Testing Number of Analyzed Number of
WVork Frequency Samples Who . In-House Years Records
Sample/Test Area ID (per year) (per test) Samples (Y/N) Maintained
Personal breathing
zone N
General work area 1-5 1 2 A v >10
(air)
Vipe samples N
Adhesive patches N
Blood samples N
Urine samples N
Respiratory samples N
Allergy tests a1

Other (specify)

Other (specify)

Other (specify)

Use the following codes to designate who takes the monitoring samples:

Plant industrial hygienist
Insurance carrier

OSHA consultant
Other (specitfy)

o w>
LI [ T |

[::] Mark (X) this box if you attach a continuation sheet.
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9.09 For each sample type identified in question 9.08, describe the type of sampling and
CBI analytical methodology used for each type of sample.

[::] Sample Type Sampling and Analytical Methodology
GENERAL WORK AREA DRAGER PUMP AND TUBES

9.10 If you conduct personal and/or ambient air monitoring for the listed substance,
specify the following information for each equipment type used.

cBI
. L , Averaging
[ ] Equipment Type Detection Limit Manufacturer Time (hr) Model Number
E A MDA 0.1 TLD-1
A A —GMD SYSTEMS 8 550=21

Use the following codes to designate personal air monitoring equipment types:

Passive dosimeter

Detector tube

Charcoal filtration tube with pump
Other (specify)

oOQw>
oo

the following codes to designate ambient air monitoring equipment types:

(=]
7]
m

Stationary monitors located within work area
Stationary monitors located within facility

Stationary monitors located at plant boundary
Mobile monitoring equipment (specify)
Other (specify)

MmO EE
oW omonon

the following codes to designate detection limit units:

ppm
Fibers/cubic centimeter (f/gc)
Micrograms/cubic meter (u/m’)

[ =]
0
[0

Q>
non

[::] Mark (X) this box if you attach a continuation sheet.
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9.11 If you conduct routine medical tests for monitoring the health effects of exposure to
the listed substance, specify the type and frequency of the tests.

CBI

— Frequency

[ 1 Test Description (veekly, monthly, yearly, etc.)
PULMONARY FUNCTION Yearly
CHEST XRAY Yearly
BLOOD PRESSURE Yearly

[::] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and work area.

CBI
[ ] Process type .ooeeeeeenneess VORITE AND RHEOX PRODUCTION
WOLK BIBa +vvvvveceneieroanosoossnnsssssanssassososasonssnons 1
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust N N/A N/A N/A
General dilution N N/A N/A N/A

Other (specify)

Vessel emission controls Y 1972 N

Mechanical loading or
packaging equipment N/A

Other (specify)

WELDED/FLANGED PIPE Y 1972 Y 1989

HIGH LEVEL ALARMS Y 1987 Y 1989

[:z] Mark (X) this box if you attach a continuation sheet.
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- PART C . ENGINEERING- CONTROLS . ..

 9.12 Describe the engineering controls that you use to reduce or eliminate vorker ‘exposure

to the listed substance.: Photocopy this

process type and work area.

[ ] Process type e

LS

question and complete it separately for each

WOrK 8rea teeevvvrennnrenoaonans

LR L L A N B

" Used

'.Enginee;ing Confrolé, o (Y/N) .
_Ventilation: |
‘-Local exhéust Y.
General dilution Y

Other (specify)

MANWAY EXHAUST '
Vessel emission controls Y
Mechanical loading or |

packaging equipment N
"Other (specifx) | |
WELDED/ FLANGEI';) PIéE Y

Year

__Installed

1972 -

1972 v

1972 .

N/A

1972

-----------

VORITE ~ AND RHEOX ' PRODUCTION .

P
- Upgraded ‘Yéaf
- (Y/N) ' - _Upgraded °
N N/A
N N/A
N _N/A
N N/A
N/A N/A .
Y 1989

[3§] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Déscribe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
. process ‘type and work area. o o : ' P

CBI
(1 PLOCESS £YPE +vvvnrevrunneee vQRITETM PRODUCTION
_ Vork‘afea ..,......;..;:..:f.;.f..‘ ........... i 4
- - . o ‘USéd e _ f"Yeat - Upgréd¢d7 . fear.~"
' - 'Engineering Controls_- o B (Y{N),_j; ‘*i_Ipstalled g _ (Y/N}, | _.Upgraded ‘
Veﬁtilafioni. | ‘ | “ ‘ I
Lo§31 éxhausf o  ' Y S 1972 N - N/A
General'dilution , | Y | 1§72 ’ N : N/A
Other (specify) |
| | N N/A » N/A - N/A
Vessel emission_controls : N N/A N/A N/A
Mechanical 1oadihg or | :
packaging equipment © N N/A . N/A . N/A
Other (specify) | |
FILLER EXHAUST ' Y 1972 | N N/A

[gzﬁ Mark (X) this box if you attach a continuation sheet.
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" _BART C - ENGINEERING CONTROLS - - -

' '9.12 Describe the éngineering. controls that you use to reducé or eliminate worker exposure
" to the listed substance. Photocopy this question and complete it separately for each
process type and work area. : - :

81
1 Process type ...... P . "’RHonTM PRODUCTION
_Wdrk area'.;..‘ ..... ,....}..ﬁ ........ e {...;...;..; 4
.. , S : : _Uséd- * Year’_--' ' Upgraded _— Yeétf
. Engineering Contfqls _ o A (Y/N).‘  . Installed _ 1(Y/N) .~ " Upgraded .
:H  Ventiléfiéﬁ:. " B | ' R | .

Local ekhaust ' Y | 1976 N o N/A
General dilution Y 1976 N k N/A

Other (specify)

N . N/A N/A N/A
Vessel emission controls o N ‘ N/A ' N/A . N/A
Mechanical loading or :
packaging equipment N N/A - N/A . N/A
Other (specifx)‘ B | |
b ‘ ) o : .
N N/ N/A N/A

[Sz] Mark (X) this box if you attach a continuation sheet.
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| PART.C . ENGINEERING CONTROLS . . .

9.12 Describe the engineering controls thatfjou‘use td“ieddce‘drﬁéliminéfé‘workef exposure
to the listed substance. Photocopy this question and complete it separately for each.
process type and work area. : ' .

cB1
[] Process type ............... vORITE™ AND REEOX™ PRODUCTION
Work area ........... e reaseide e i.;...,,ﬁ,.....f.... 5
. E . _ R »_Uéed' L , Yeaf S 'Upéraded _ ,V_Yéar“
Engineering Controlsn. ': t"' - (Y/N) . .', Installed o (Y/N).‘ '1UpgradéQ'l
:Ventiléfiohf | | R | . - ' .
Local éxhaust o Y 1979A' ' N . | _‘ _N/A
General dilution v 1979 N | N/A

Other (specify)

Vessel emission controls

Mechanical loading or
packaging equipment

Other (specify)

FUME HOODS _ Y 1979 N N/A

[ ] Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

[ ] Process type ........ VORITE RHEOX PRODUCTION

Work area ...ceeieeonasscoscscasaconssconsssccanssaannsans 1

Reduction in Worker

Equipment or Process Modification Exposure Per Year (%)
a. PROVIDED WELDED AND FLANGED PIPE WHEREVER PRACTICAL. ACTUAL REDUCTION
b. INSTALLED IMPROVED HI-LEVEL SENSORS AND ALARMS, NOT QUANTIEIED

[jzﬂ Mark (X) this box if you attach a continuation sheet.
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De3cr1be -all equipment or process modifications.you have made w1th1n the 3 years _
~’prior to the reporting. year - that. ‘have -resulted: in a reduction of. worker exposure to -
the listed substance. : For. each equipment or process modification described, state
the percentage reduction:in exposure that resulted. Photocopy ‘this questlon and
complete it separately for each process type and work area.

[T ] Process type ........ vORITET™ = RHEOX™ PRODUCTION

Vork area .....eeeeseeesn Ceteeeeeeestaeteeear et 2

Reduction in Worker

 Equipment or Proéess-Hodification o .- - _Exposure. Per. Year (%) -
©¢. a.  PROVIDED WELDED/FLANGED PIPE WHERE PRACTICAL. . - . REDUCTION NOT QUANTIFIED
" b. REPLACED FLOWMETER W/SEALESS MASSMETER o REDUCTION NOT QUANTIFIED

th] Mark (X) this box if you attach a continuation sheet.
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9.13.. Describe. all equ1pment or process modifications you have made within -the 3 years
..+ -prior to the reporting year: that have resulted in a. reduction of -worker. exposure 10
.-the listed substance." For each equipment or process modification described, state .-
" the percentage reduction in: exposure ‘that resulted Photocopy thlS questlon and: -
complete it separately for each process type and - work area. - «

[] Process type ........ voRTTET PRODUCTION

Work area ............ ereeeeeeeaaaa feeecatenaenaaa e 3

‘ _Reduction:in Worker
Equlpment or Process Hodlflcatlon L - _Exposure Per Year (%)

P | NONE- SINCE 1972 R R wa

»

(3] Mark (X) this box if you attach a continuation sheet.
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9.13 Descr1be all equlpment or process modlflcatlons you have made w1th1n the 3 years
. prior to the reporting: year. that have. resulted in:a reduction of worker ‘exposure. to. -

"~ "the listed. substance. .- For each- equlpment or process modification described, state
‘the percentage reduction in exposure that resulted.  -Photocopy thlS questlon and
complete it separately for each process type and - work area.

CBI
[ ] Process type ........ _ RHEOX PRODUCTION
Work area ...... eeceaaaaaes e ,...;....Q ........ 4
Reduction in Worker
Equ1pment or Process Modlflcatlon _ ' : Exposure Per Year (%) .

a. PROVIDED WELDED AND FLANGED PIPING WHEREVER PRACTICAL ~__REDUCTION. NOT QUANTIFIED

b. MOATED TANK TO CONTAIN POTENTIAL TANK RUPTURE. R REDUCTION NOT QUANTIFIED

[E{] Mark (X) this box if you attach a continuation sheet.
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9.13 Descr1be all ‘equipment or process modifications you have made within. the 3 years:

- prior -to -the reporting. year that have: resulted in-a reduction of worker exposure “to
the llsted substance.  For each equipment or process: modification- described, staté
the percentage reduction in’ exposure that resulted. . Photocopy this quest1on ‘and
complete it separately for each process type and work area.

[__] Process type ........ VORITE AND RHEOX PRODUCTION

Vork area ..... Cietecaesereesatananaa tetets et e 5

' Reduction in Worker
Equipment -or Process Modification ' : : Exposure Per Year (%)

NONE TN THE PAST 3 YEARS = - : __- UNKNOWN.

{_ 1 Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

CBI
[ ] Process type ........ VORITE & RHEOX PRODUCTION
Work area ............. P heeaaes it ea st e taca et ana et 1
Wear or
Use
Equipment Types (Y/N)
Respirators Y* AIR SUPPLIED
Safety goggles/glasses Y
Face shields Y
Coveralls vk
Bib aprons N
Chemical-resistant gloves Y*

Other (specify)

SAFETY SHOES Y

EYEWASH & SAFETY SHOWER Y*

* AS NEEDED

[i;] Mark (X) this box if you attach a continuation sheet.
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. PART. D PERSONAL.PROTECTIVE AND SAFETY. EQUIPMENT - -

19,14 1Descr1be the personal protectlve and safety equ1pment that your workers vear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy thlS question and complete it separately for each process . type

and work area.

CBI
[ ] Process type ........ vorITE™ anp ruEOX™ PRODUCTION
WOTK Area :eeveeveeneenivesennenenn. e DR Seeeearranass 2
" Wear or
: Use
Equipment Types . ' - (Y/N)
Respiratoro ‘Y* AIR SUPPL;ED
Safety goggles/glasses Y
" Face shields : C
Coverolls o y*
Bib aprons_ N

Chemical-resistant gloves x*o

v

Other (specify)_

SAFETY SHOES b4

EYEWASH: & SAFETY SHOWER y* o

* AS REQUIRED

[X1 Mark (X) this box if you attach a continuation sheet.

100 3




PART D PERSONAL PROTECTIVE AND'SAFETY:EOUIPMENT -

A 9;14~“Descr1be the personal protectlve and safety equ1pment that your workers wear "or ‘use
T "in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete 1t separately for each process type.
and work area. :

CBI
_[i:]' Process type «..v.... VORITE PRODUCTION
Vork area ..t.............f..;.........;,;...........‘.......;; 3‘
"ﬁear'of
' o ~ : Use
Equipment Types - (Y/N)
Respirators _ Y’AIR SUPPLIED *
Safety goggles/glasses Y
Face shields oy
Coveralls yx
Bib aprons N

. Chemical-resistant gloves  yx

e

Other (specify)

SAFETY SHOES ‘ v

" EYEWASH & SAFETY SHOWERS  ‘y*

* AS NEEDED

Lzzl Mark (X) this box if you attach a continuation sheet.
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:_PART D PERSONAL PROTECTIVE.AND SAFETY'EQUIPHENT_

9,14

Descr1be the personal protectlve and safety equ1pment that your workers wear or use: -

in each work area in. order to reduce or eliminate their exposure to the listed

substance.
and work area.

Photocopy this question and complete it separately for each process type

Process type ........ RHEOX PRODUCTION
Work area .......... e itei e Ceeeetia R
Wear or
' _ Use
Equipment Types (Y/N)
Respiratoré Y
Safety goggles/glasses Y
Face shields Y
Coveralls Y*
Bib aprons N
Chemical-resistant gloves v
: Other (specify) |
SAFETY SHOES Y
'*EYEWASH'&-SHOWER v

* AS NECESSARY

[X1 Mark (X) this box if you attach a continuation sheet.
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PART D 'EERSONAL PROTECTIVE AND-SAFETY EQUIPMENT-

9.14 Describe the personal protective and safety -equipment that’ your workers ‘wear -or use
~ - in each work area in order to reduce or eliminate their exposure to the ‘listed
substance. . Photocopy this question and complete it separately for each process type
and work area. ' : o - :

EEE.
{] Process type ........ VORITE AND RHEOX PRODUCTION
Vork area .......... et et e tea e ee e s e e e eaaes o Ky
Wear‘or
: Use
‘Equipment Types_ (Y/N)
Respirators Y*
Safety goggles/glasses v
| Face shields | ' v
Coverallé : v
'Bib aprons N 7

Chemical-resistant gloves ¥

ar

Other (specify)

SAFETY SHOES

<

* EYEWASH AND SAFETY SHOWER ¥

[::] Mark (X) this box if you attach a continuation sheet.

100~




9.15 If workers use respirators when working with the listed substance, specify for each
process type, the work areas where the respirators are used, the type of
respirators used, the average usage, whether or not the respirators were fit
tested, and the type and frequency of the fit tests. Photocopy this question and
complete it separately for each process type.

CBI
P TM ™
[ ] Process type .........  PRODUCTION OF VORITE  AND  RHEOX
Fit Frequency of
Work Respirator Averag Tested Type of ) Fit Tests
Area Type Usage (Y/N) Fit Test (per year)
1 SUPPLIED AIR POS. PRESS. E Y OL 1
2 SUPPLIED AIR POS. PRESS, E Y QL 1
3 SUPPLIED AIR POS, PRESS. E Y QL 1
4 ORGANIC VAPOR CARTRIDGE E Y oL 1
5 ORGANIC VAPOR CARTRIDGE E Y QL 1

ALL RESPIRATORS NIOSH/OSHA APPROVED.
Use the following codes to designate average usage:

A = Daily

B = VWeekly

C = Monthly

D = Once a year

E = Other (specify) NO ROUTINE OR AVERAGE USEAGE, PROVIDED FOR EMERGENCY USE ONLY.

Use the following codes to designate the type of fit test:

Qualitative
Quantitative

(=]
[
[}

[::] Mark (X) this box if you attach a continuation sheet.
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PART E VWORK PRACTICES

9.19 Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this

CBI question and complete it separately for each process type and work area.

(]

Process type ...... _VORITETM AND RHEOX™™ PRODICTION

WOLK Area +vvvvsvreeenenscotsserosssosessosnssnasassassnens 1-5 (ALL)
1. LIMITED ACCESS.
2. PLACARDING
3. RESPIRATORY PROTECTION
4, MONITORS AND ALARMS
5. TRAINTING AND SAFETY MEETINGS
6. CHANGING ROOMS AND LAUNDERING SERVICE.
7. DEDICATED ,JOB FUNCTTON

9.20 Indicate (X) how often you perform each housekeeping task used to clean up routine

leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ......

Work area .....ceoveeocnnnoennconnnns e

Less Than 1-2 Times 3-4 Times More Than 4
Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping
Vacuuming N/A

Water flushing of floors

Other (specify)

NO LEAKS ARE TOLERATED, NO ROUTINE LEAKS OR SPILLS OCCUR. LEAKS ARE REPAIRED
IMMEDIATELY. NO RELEASES IN REPORTING YEAR AND YEAR PREVIOQUS.

[]

Mark (X) this box if you attach a continuation sheet.
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9.21 Do you have a written medical action plan for responding to routine or emergency
exposure to the listed substance?

Routine exposure
D =T D |

o T Cheer ittt et 2

Emergency exposure

B = J P |

o e Ceeeeaene et eerreenenes 2

If yes, where are copies of the plan maintained?

Routine exposure:

Emergency exposure:

9.22 Do you have a written leak and spill cleanup plan that addresses the listed
substance? Circle the appropriate response.

NO vovivnennnn cteterasaneas th et e e s acecaee ettt e D

1. REGULATORY AFFAIRS OFFICE
If yes, where are copies of the plan maintained? 2. WORK AREAS 1 THRU 5

Has this plan been coordinated with state or local government response organizations?
Circle the appropriate response.

9.23 VWho is responsible for monitoring worker safety at your facility? Circle the
appropriate response.

Plant safety specialist ......cevvvinviniiiaena., Ceeeeeaaa Cereereaeaeaas R |
INSUrancCe CArri@r ..ivsseeeeernsesnsssasssoscssssessnssasssssnsss N 2
OSHA CONSULLANT ¢t veeeeeenosesesososasssreesssessnsssssrsassnsssnssossesssnssesnssssnsersnse 3

Other (specify) e

[ 1 Mark (X) this box if you attach a continuation sheet.
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SECTION 10 ENVIRONMENTAL RELEASE

General Instructions:

Complete Part E (questions 10.23-10.35) for each non-routine release involving the listed
substance that occurred during the reporting year. Report on all releases that are equal
to or greater than the listed substance’s reportable quantity value, RQ, unless the release
is federally permitted as defined in 42 U.S.C. 9601, or is specifically excluded under the
definition of release as defined in 40 CFR 302.3(22). Reportable quantities are codified
in 40 CFR Part 302. If the listed substance is not a hazardous substance under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and,
thus, does not have an RQ, then report releases that exceed 2,270 kg. If such a substance
howvever, is designated as a CERCLA hazardous substance, then report those releases that are
equal to or greater than the RQ. The facility may have answered these questions or similar
questions under the Agency’s Accidental Release Information Program and may already have
this information readily available. Assign a number to each release and use this number
throughout this part to identify the release. Releases over more than a 24-hour period are
not single releases, i.e., the release of a chemical substance equal to or greater than an
RQ must be reported as a separate release for each 24-hour period the release exceeds the

RQ.

For questions 10.25-10.35, answer the questions for each release identified in question
10.23. Photocopy these questions and complete them separately for each release.

PART A GENERAL INFORMATION

10.01 VWhere is your facility located? Circle all appropriate responses.

CBI

[ ] InduStrial @@ «eeeeuueeusentenneoneooneanesonsonesosoenseneesnstonesnsssnonnenns (:)
L0 T o - 5 o= T P 2
Residential Grea .ovveeeeeerornroosssnsaneaneseseassssassasonsessssssssensnsassssss 3
AgricUltural Area .iveuvvessesoesenoeeasearonssssossosessonnnsassssassssassssssenss 4
RUFA] Ar @8 - iiciieceneuieioessosssoessassassnossnsssanssssossesasssssssossssssnasesas 5
Adjacent to a park or a recreational area .........c.ciiiiiiieittttateica et aaene 6
Within 1 mile of a navigable Waterway ......ovoevevierieeraiennrecsoosontonsnasnns (:)
Within 1 mile of a school, university, hospital, or nursing home facility ........
Vithin 1 mile of a non-navigable wWaterway .....c.ctrrrrrersnsscarasrsonsasrenssss 9
Other (specify) i e i i ettt 10

[::] Mark (X) this box if you attach a continuation sheet.
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10.02 Specify the exact location of your facility (from central point where process unit
is located) in terms of latitude and longitude or Universal Transverse Mercader
(UTM) coordinates.

LAtitUde v v vererereeeneeceneeaanenensnesnnaeasosonsnss 40 ° 29 4 an "
Longitude ....viivvvvennnnn. Veeearansens Ceerseeaasas 74 ° 08 ! 30 "
UTM coordinates ............ Zone N/A y Northing N/A , Easting N/a

10.03 If you monitor meteorological conditions in the vicinity of your facility, provide
the following information.

Average annual precipitation .....RESPONSE, NOT, REQUIRED FOR TDI inches/year

Predominant wind direction ... vieeeeeerionceeneeens

10.04 Indicate the depth to groundwater below your facility.

RESPONSE NOT REQUIRED FOR TDI
Depth to groundwater ..........c.ceieveennononsscenes meters

10.05 For each on-site activity listed, indicate (Y/N/NA) all routine releases of the
listed substance to the environment. (Refer to the instructions for a definition of
CBI Y, N, and NA.)

[ x] Environmental Release

On-Site Activity Air Water Land
Manufacturing N/A N/A N/A
Importing N/A N/A N/
Processing Y N N
Otherwise used N/A N/A N/A
Product or residual storage v N v
Disposal N/A N/A N/A
Transport N/A N/A N/A

[::] Mark (X) this box if you attach a continuation sheet.
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10.06 Provide the following information for the listed substance and specify the lgvel
of precision for each item. (Refer to the instructions for further explanation and
an example.)

cBI

[
Quantity discharged to the air .......cecvveeee 0.5 +o 227 kg/yr + 1, %
Quantity discharged in wastevaters ........... NLA kg/yr + X
Quantity managed as other waste in on-site N/A
treatment, storage, or disposal units ........ kg/yr + 4
Quantity managed as other waste in off-site
treatment, storage, or disposal units ........ - 5537 kg/yr + 10 X

Source: SARA 313 form R for 1988

[::] Mark (X) this box if you attach a continuation sheet.

B
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10.08 Describe the control technologies used to minimize release of the listed substance
for each process stream containing the listed substance as identified in your
process block or residual treatment block flow diagram(s). Photocopy this question

CB1 and complete it separately for each process type.
{1 Process type ...... VORITE'END RHEOX™'. PRODUCTION
Stream ID Code Control Technology Percent Efficiency
7C CONSERVATION VENT 100%
70 VAPOR CONDENSER & SCRUBBER 98%

[__] Mark (X) this box if you attach a continuation sheet.
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PART B RELEASE TO AIR

10.09 Point Source Emissions -- Identify each emission point source containing the listed
substance in terms of a Stream ID Code as identified in your process block or
CBI residual treatment block flow diagram(s), and provide a description of each point

source. Do not include raw material and product storage vents, or fugitive emission
[ ] sources (e.g., equipment leaks). Photocopy this question and complete it separately
for each process type.

Process type ...... VORITEL RHEOX' PRODUCTION
Point Source
ID Code Description of Emission Point Source
70 REACTOR VENT VIA PRESSURE RELIEF VALVE
7R REACTOR VENT THRU FLAME ARRESTER
7J,7L, 3P REACTOR MANWAY, DRUM OFF STATTON FIUME
{ HOQOD _SYSTEM

25 VACUUM PUMP EXHAUST

NOTE: DRUM OFF STATION FOR RHEOX (7W) N/A AS LISTED SUBSTANCE DOES NOT
EXIST AT THIS POINT IN THE PROCESS.

[::] Mark (X) this box if you attach a continuation sheet.
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]

[

10.10 Emission Characteristics - - Characterize the

emissions for each Point Source ID Code identified in question
10.09 by campleting the following table.

711

=
[s\]

al CBL Maxdimum Masdmum
- __ Point Mascimum Emission Emission
x [ ] Source Average 5 , Average Emission Rate Rate
. D Physic‘?l Emissions  Frequency Duration Bnissign Rate Frequency  Duration
= Code  State (kg/day) (days/yr) {min/day) Factor (kg/min) (events/yr) (min/event)
w

8— 70 G 0] 260 0 Q . 0006 0= N/&

=

. 7R G .03 260 960 13 ppm .0006 UNKNOWN UNKNOWN
h

E 7J Z 2 ~ ——

g’t 7L G <.0001 260 300 <.l ppm{ <.0001 260 300

e D j

o, P

o]

8 7U G <0,01 260 60 < 2 _ppm 20006 260 60

=]

~

[WH

3

c

o]

(o d

o

)

=

n

=

o

]

-t

'Use the following codes to designate physical state at the point of release:
G = Gas; V = Vapor; P = Particulate; A = Aerosol; 0 = Other (specify)

2Frequency of emission at any level of emission

*Duration of emission at amy level of emission

4Average Emission Factor — Provide estimated (+ 25 percent) emission factor (kg of emission per kg of
production of listed substance)




10.11 Stack Parameters —- Identify the stack parameters for each Point Source ID Code
identified in question 10.09 by completing the following table.

CBI
[ 1] Stack
Point Inner Emission
Source Diameter Exhaust Exit
iD Stack (at outlet) Temperature Velocity Building L Building2 Vent3
Code Height(m) (m) (°C) {m/sec) Height(m)" Width(m) Type
70 9.2 .05 *N/A *N/A 10 24 v
TR 9.2 .05 45-75 0.04 10 24 v
7J3,7L,7P 9.2 .25 20 13.0 10 24 H
70U 9.2 .05 20 2.5 10 48 V2

* PRESSURE RELIEF SAFETY VALVE DID NOT ACTIVATE DURING REPORTING YEAR.

1Height of attached or adjacent building
*yidth of attached or adjacent building
*Use the following codes to designate vent type:

Horizontal
Vertical

H
\Y

I n

[ 1 Mark (X) this box if you attach a continuation sheet.
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10.12 If the listed substance is emitted in particulate form, indicate the particle size
distribution for each Point Source ID Code identified in question 10.09.
Photocopy this question and complete it separately for each emission point source.

Point source ID Code ..vverrereeennennnesensoesnasosanss

Size Range (microns) Mass Fraction (% + % precision)

<1

1 to < 10

Iv

10 to <€ 30 NOT APPLICABLE

v

30 to < 50

v

v

50 to < 100

> 100 to < 500

> 500

{1 Mark (X) this box if you attach a continuation sheet.
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PART C FUGITIVE EMISSIONS

10.13 Equipment Leaks -- Complete the following table by providing the number of equipment

Q
[= -]
=

|

B

types listed which are exposed to the listed substance and which are in service
according to the specified weight percent of the listed substance passing through
the component. Do this for each process type identified in your process block or
residual treatment block flow diagram(s). Do not include equipment types that are
not exposed to the listed substance. If this is a batch or intermittently operated
process, give an overall percentage of time per year that the process type is
exposed to the listed substance. Photocopy this question and complete it separately
for each process type.

Process type ..... VORITE™ RHEOX™ PRODUCTION

Percentage of time per year that the listed substance is exposed to this process
P t ittt einnnneeenostossenosssonsaasacasssseasesasooassseoesnnnesanas loo0 *

Number of Components in Service by Weight Percent
of Listed Substance in Process Stream

Less Greater

Equipment Type than 5% 5-10% 11-25%  26-75% 76-99%  than 99%
Pump seals’

Packed NOTE: CANNED PUMP, NO SEALS 0

Mechanical 0

Double mechanical? 0
Compressor seals® 0
Flanges 90
Valves

Gas® 7

Liquid 25
Pressure relief devices® 14

(Gas or vapor only)
Sample connections

Gas 0

Liquid 5
Open-ended lines’®

(e.g., purge, vent)

Gas 0

10.13

1. .
List the number of pump and compressor seals, rather than the number of pumps or
compressors

continued on next page

—

]

Mark (X) this box if you attach a continuation sheet.
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10.13 (continued)
2If double mechanical seals are operated with the barrier (B) fluid at a pressure
greater than the pump stuffing box pressure and/or equipped with a sensor (S) that

will detect failure of the seal system, the barrier fluid system, or both, indicate
with a "B" and/or an "S", respectively

Conditions existing in the valve during normal operation

4Report all pressure relief devices in service, including those equipped with
control devices

Lines closed during normal operation that would be used during maintenance

operations
10.14 Pressure Relief Devices with Controls -- Complete the following table for those
pressure relief devices identified in 10.13 to indicate which pressure relief
CBI devices in service are controlled. If a pressure relief device is not controlled,
- enter "None" under column c.
[_]
a. b. c. d.
Number of Percent Chemical Estimated
Pressure Relief Devices in Vessel’ Control Device Control Efficiency2
7 100% RUPTURE DISKS 100%
PRESSURE
7 100% RELIEF VALVES 100%

'Refer to the table in question 10.13 and record the percent range given under the
heading entitled "Number of Components in Service by Weight Percent of Listed
Substance" (e.g., <5%, 5-10%, 11-25%, etc.)

>The EPA assigns a control efficiency of 100 percent for equipment leaks controlled
with rupture discs under normal operating conditions. The EPA assigns a control
efficiency of 98 percent for emissions routed to a flare under normal operating
conditions

[::] Mark (X) this box if you attach a continuation sheet.
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10.15 Equipment Leak Detection -- If a formal leak detection and repair program is in
place, complete the following table regarding those leak detection and repair
procedures. Photocopy this question and complete it separately for each process

type.
CBI
[ 7] Process typPe «vvvevevnnennenreeresnnannnnaneennns
Leak Detection
Concentratign
(ppm or mg/m ) Frequency  Repairs Repairs
Measured at of Leak 1Initiated Completed
Inches Detection Detection (days after (days after
Equipment Type from Source Device  (per year) detection) initiated)
Pump seals
Packed
Mechanical

Double mechanical

Compressor seals

Flanges

Valves
NoT APPLICABLTE

Gas

Liquid

Pressure relief
devices (gas
or vapor only)

Sample connections

Gas

Liquid

Open-ended lines

Gas

1 , . . ,
Use the following codes to designate detection device:

POVA = Portable organic vapor analyzer
FPM = Fixed point monitoring
0 = Other (specify)

[ 1 Mark (¥X) this box if you attach a continuation sheet.
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10.16 Raw Material, Intermediate and Product Storage Emissions - - Complete the following table by providing the information on each
liquid rav material, intermediate, and product storage vessel containing the listed substance as identified in your process block
CBL or residual treatment block flow diagram(s).
_ Operat-
[_] Vessel Vessel  Vessel ing
Floating Composition Throughput Filling Filling Imner Vessel Vessel Vessel Design Vent Control Basis
Vessel Roof of Stored (liters Rate Duration Diameter Height Volume Emission Flow Diameter Efficiency for

Typel Seals’ Materials® per year) (gpm) (min) (m) (m) @8] Controls’ Rate’ (cm) (%) Estimate’
RHEOX HF N/A 100 1200 50 120 2.4 5.2 22800 PRV N/A 5.1 100 c
VORITE VF N/A 100 52120 50 120 2.4 5.2 .22800_ PRV N/A 5.1 100 c

HF = HORIZONTAL CYLINDRICAL FIXED ROOF,

<
o
I

VERTICAL CYLINDRICAL FIXED ROOF,

PRV‘= PRESSURE RELIEF VALVES.

Use the following codes to designate vessel type: *Use the following codes to designate floating roof seals:

F = Fixed roof MS1 = Mechanical shoe, primary

CIF = Contact intemal floating roof MS2 = Shoe-mounted secondary

NCIF = Noncontact intermal floating roof MSZR = Rim-mounted, secondary

EFR = External floating roof = Liquid-mounted resilient filled seal, primary
P = Pressure vessel (indicate pressure rating) = Rim-mounted shield -

H = Horizontal = Weather shield

U = Underground = Vapor mounted resilient filled seal, primary
= Rim-mounted secondary

= Weather shield

*Indicate weight percent of the listed substance. Include the total volatile organic content in parenthesis
‘other than floating roofs

5Gas/vapor flow rate the emission control device was designed to handle (specify flow rate units)

SUse the following codes to designate basis for estimate of control efficiency:

C = Calculations
S = Sampling

Hou

ZREERE




PART E NON-ROUTINE RELEASES

10.23 Indicate the date and time when the release occurred and when the release ceased or

vas stopped. If there were more than six releases, attach a continuation sheet and
list all releases.

Date Time Date Time
Release Started (am/pm) Stopped (am/pm)

1 NO RELEASES OCCURRED DURING REPORTING YEAR.

2

3

4

5 —_—

6

10.24 Specify the weather conditions at the time of each release.

Vind Speed Wind Humidity Temperature Precipitation
Release (km/hr) Direction (%) (°C) (Y/N)
1 RESPONSE NOT REQUIRED FOR TDI
2
3
4
5
6

[

]

Mark (X) this box if you attach a continuation sheet.
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10.25 Complete the following information for each media into which the listed substance
wvas released. Any volatile substance that was released to land, but that was
expected to volatilize, should be listed as a release to air.

Release NO. «.iveeeretasessrarssossrssssorsrsnssascssesassssssssacscassons
Migration
Beyond Quantity
Quantity Boundaries Migrated
Media (kg) Method of Release (Y/N) (kg)
Land
Air
Groundwvater

Surface water

10.26 Specify the physical state and concentration of the listed substance at the time and
point of release.

Release NO. c.viineerneeensonnsocansesassonossesososnsnessnsssnsssosnossocs

Point of release .vveiieeeietortereenonnsecsnsosnnsonssssonosnons

Physical Stale siveieieeneeesosesssesssssasnnseessssesssssasans

Concentration (X) ..eeeeeoencecocasoasonesssasoonnsonaensnsnaes

[ ] Mark (X) this box if you attach a continuation sheet.
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10.27 Circle all appropriate responses relating to the cause and the effects of the
release.

Release NO. cuoveeeercenocccrsensoorsssrsnnnnans C et s esessesesesans st sen

Cause of Release

Equipment failure .....ceviueeirsreroneenensocnsosnsoensnsasasnasossscssonsscannes 1
Operator @rFOT «i:oetsesonnosnssssssossnssanns Ceeteieeistssatansanetoannecneneanns 2
Bypass condition ..... et tetee et cenaennaan Citeesiesaesetencsaanaeenannanes 3
Upset condition ...veevvnvenenneneanns Gt e e et serasesasssesaetreeer s nonsar s . 4
Fire ittt eennnonoasonssaassesassnsssossnnnnseas .
Unknown .....cceeeeeieeennns ettt ec e et eaaserscanseanesnaananene ceseees 6

Other (specify) P

Results of Release

23+ 5 1 0 TS |
Vapor release .....ceovvveernncencns e et ecisaeaseatrans Ceetereecrenanes 2
EXPLOSIiON tuttiuiniuenensosoaseasesssoessssnsnssosasssossassssssossssssssssaasaes 3
Fire .iviiiieiieiiossonassssassannnsas Cieesacerasasessneraas PP

Other (specify) et eeeseaessnnsans .

[ ] Mark (X) this box if you attach a continuation sheet.

127




10.28 Specify which authorities were notified of the release.
RE1EASE NO. vvvvreerenrersesotssssnssncesssssssosasosossessenassssssnsans

a. Federal

Agency N N A N S N O T T T A T D O ) I

Office D D NN NS TN NS NS DN N O D T N NN VNN TN D DN DO NN

Contact Person [__ 1 1 J__1__1_1_1_1_ 11111 1 31 1_1_1_1_]

Address [ 11 1 1)1 1111 1T 11T )

Street
D N A A O N N Y N N N O O D I
City
O
State
Telephone Number .......eveeieevinnnnnenenn. 1 1 -0 1 1 -1 11 1)
Date Notified .............. ettt [::]::] [::]::] (1)
Mo Day Year
Time NOtIified «veveerrnrerasronensoncnsnneneensssossasonnnns (1 1 1 ] am/pm
b. State
Agency QN N N NS T A N N D OO NS T D TS O O O
Office N A N N N T R N T N N N Y OO I I
Contact Person [ 111111 1111111111 1171 1]
Address [ 1) 1 )V 11111 1 111 1
Street
N R N R D T N N T D O O O D I I
City
[ 1_1
State
Telephone Number ........ciuveeeecuncnnonnn. 1 - 11— 11
Date Notified ...viieeeenrnssencreoreanonsenroonrsonnnns (1 111 [::]::]
Mo Day Year
Time Notified vuvvevnvevnneroeisrornsososnennanesnsccasanans [ 11 11 am/pm

10.28 continued below

[ ] Mark (X) this box if you attach a continuation sheet.
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10.28

(continued)

¢. Local
Agency [
Office [

Contact Person [

Address [ 1 1

Telephone Number ...

Date Notified ......

Street

S N 1 D O U D D I Y 0 I
City

(1]

State

........................ [::]::]__]—[ ] ]::]-[::]::]::]__]

.................................... (1 ] [::]::] [::]::]

Mo. Day Year
........................................ [ 11 1) am/pm

Time Notified ......

10.29 For each of the proximities listed below, indicate whether the population living
within that proximity was notified of, or evacuated because of the release. Specify
vho notified the population, the number of people evacuated, if any, and the date
and time of day the evacuation began.

RElease NO: «veeeieeiontoetonsonssssessssassensnunscssosasssssessonneses
Notified Date and
of Notifying Area Number of Time of Day
Proximity to Release Notifying Person’s Evacuated Persons Evacuation
the Release (Y/N) Person Telephone Number (Y/N) Evacuated Began
1/4 mile
1/2 mile
1 mile
Other
(specify)

[

]

Mark (X) this box if you attach a continuation sheet.
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10.30 Specify the number of personal injuries or casualties resulting from the release.

RE1EASE NO: +vvvsnnsseneesasesosnosaasssnssesssssssssssassessssssscaanssss

Number of injuries to facility employees ......iciivinnennariciennennnss
Number of injuries to general population .......c.ciiiiiiiiiiiicinnnnnns
Number of deaths to facility employees .......ciiiiiiieiiiettorrannanans

Number of deaths to general population .......cciieiiveeneeereconoonsnns

10.31 Indicate who conducted cleanup activities, and the dates over which the cleanup was
performed.

REIEASE NO: ¢ everenceseseuesssossososassssssssonsassssssnssssssssssssenns

Street
S U T N T D T N N N I N D D Y I
City
(11 (11 1--11717
State Zip
Telephone NUMbEr ...vvvviuiirnnennennennannnnanes [ T T = A D T O O I
Date Cleanup Initiated ...vuivevrnscnennenennononnensenensassnoannnans (Y 11
Mo. Year
Date Cleanup Completed (Or eXpected) ....eeeerereenneeanosrononennnns 1111
Mo. Year

10.32 Briefly describe the release prevention practices and policies (backup systems,
containment systems, training programs, etc.) in place at the facility at the time
the release occurred.

Release NO. ..ccecevinannans “ee e et e e enaeneraeastesseascneses et ssssaas

[ 1 Mark (X) this box if you attach a continuation sheet.
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10.33 Indicate which of the prevention practices and policies listed in question 10.32
wvere ineffective in preventing the release from reaching the environment.

Release NO:. toieeeoneosoensosenensonasasnessssssosssssasnsorsnssacssesossases

10.34 Describe all repairs and/or preventive measures (management practices, operational
changes, etc.) made to equipment or operations as a result of the release.

Release NO. .vieevtsronsennonosnnsansnsas ceeee e Ceetreceenareeeas .o

10.35 Describe additional preventive measures that will be taken to minimize the
possibilities of recurrence.

Release NO. teevevevenennrcananne et ereer ettt aes e ssennns

[::] Mark (X) this box if you attach a continuation sheet.
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APPENDIX I: List of Continuation Sheets

Attach continuation sheets for sections of this form and optional information after this
In column 1, clearly identify the continuation sheet by listing the question number

page.

to which it relates.

sheet for each question number.

Question Number

(1)

1.04b TRADE NAMES OF PRODUCTS

4,02 MSDS's OF PRODUCTS

4.03 TECHNICAL BULLETIN 100

7.01 PRéCESS FLOW DIAGRAM

1.03 PROCESS FIOW DIAGRAM

1.06 PROCESS STREAM CHARACTERTZATION
7.66 ADDITIVE PACKAGE DESCRIPTION
9.04 ASSOCIATED WORK AREAS

9.06 WbRK AREA TABLES

9.12 ENGINEERING CONTROLS

9.13 MODIFICATIONS

9.14 PERSONAL PROTECTIVE EQUIPMENT

In column 2, enter the inclusive page numbers of the continuation

Continuation

Sheet

Page Numbers

(2)

1

O A 2.23

3

REPORT INSERTION -Pg.422A

-Pg.44A

-Pgg.47A-D

-Pg.48a

-Pg.91A

-Pgs.93A-E

-Pgs.98A-E

-Pgs.99A-E

-Pgs100A-E

[

Mark (X) this box if you attach a continuation sheet.
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e 1

CASCHEM, INC. CAIR REPORT

104.b Continuation Sheet

Trade Names of CasChem Products with Residual TDI:

TRADE NAME PRODUCT CODE
DYNAFLEX 202-3C 72302
DYNAFLEX 443 72305
DYNAFLEX 513 72306
DYNAFLEX 403 72304
DYNAFLEX 760 72308
EV 68-28 90149
VORITE 128 72027
VORITE 128 M2 72040
VORITE 144 72028
VORITE 1727 72242
VORITE 174 72257
VORITE 1742 72292
VORITE 1748 Ml 72241
VORITE 1754 72214
VORITE 1787 72050
VORITE 1788 72052
VORITE 1788 M1l 72054
VORITE 1791 90113
VORITE 612 72031
VORITE 612-M2 72033
VORITE 63 72026
VORITE 677 M-10 72038
VORITE 677 M-5 72035
VORITE 677 M-8 72874
VORITE 677 M11 90167
VORITE 677 M3 72034

VORITE 759 72143




CasChem, Inc.
40 Avenue A
Bayonne, N.J. 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: DYNAFLEX 202-3C
Product Code: 72302
Product Class: Prepolymer
Chemical Abstract Number: 9057-91-4

HMIS/NFPA Hazard Identification System:
Health: 3 Reactivity: 1
Flammability: 2 Protective Code: G
Threshold Limit Value (TLV):
No TLV has been established for this product. See section II.

Printed Date: 09/20/89 Revision Date: 07/21/86

Section II: Hazardous Ingredients

Chemical Vapor

Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Toluene Diisocyanate (TDI) <2 0.005 0.04 TWA 88’'AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL
2-Ethoxyethyl Acetate <1 5 27

111-15-9 1988 AGCIH

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: <1
Density (lb/gal): 8.7
Appearance: Transparent liquid

Section IV: Fire and Explosion Hazard Data
D.0.T. Category: Combustible liquid N.O.S. (Cont. Pet. Dis
Flash Point: 167 F
Extinguishing Media: Foam, carbon dioxide, dry chemical
Unusual fire and explosion hazards: keep the container tightly sealed
and away from heat, sparks and open flame.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended
to protect from products of combustion.




CasChem Inc. Page 2

Section V: Reactivity Data

Stability: stable

Conditions to avoid: avoid contact with oxidizing agents, water,
alcohols, and amines.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, €02, oxides of nitrogen and isocyanate vapors.

Hazardous Polymerization: may occur

Section VI: Health Hazard Data

Primary routes of entry: Inhalation, eyes, absorbtion by skin.
Ingestion is possible though unlikely.

Effects of over exposure:
Acute: Skin contact may cause irritation,
sensitization, and allergic reations. Inhalation can cause mucous
membrane irritation, chest tightening, coughing, headache, and short-
ness of breath. Eye contact can cause severe irritation.
Ingestion can cause irritation and possible corrosive action on the
mouth and stomach tissue. Vomiting may occur.

Chronic: Some individuals may develop sensitivity leading to
asthma-like symptoms on subsequent exposures below the TLV.
Excessive exposure can produce serious and possibly irreversible
pulmonary injury.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water, get medical attention.
Skin - wash thoroughly with scap and water. Remove contaminated
clothing and wash before reuse. If redness and irritation continue,
call a physician.
Ingestion - get immediate medical attention. Dilute with milk or
water. DO NOT INDUCE VOMITING.
Inhalation - remove to fresh air. Give oxygen if needed. Consult
a physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled: personnel
who will clean the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with detergent and
water.

Waste Disposal Method: dispose in accordance with federal, state, and
local regulations.

Section VIII: Special Protection Information




tion to maintain airborne concentrations below TLV.
Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.
Other Protective Equipment: safety shower and eye wash station should

be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials and
moisture. Blanket partially used contents with nitrogen.

Other Precautions: do not transfer into unmarked containers.




CasChem, Inc
40 Avenue A q7 02_

Bayonne, N.J. 07002
Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: DYNAFLEX 443
Product Code: 72305
Product Class: Prepolymer
Chemical Abstract Number: 9057-91-4

HMIS/NFPA Hazard Identification System:
Health: 3 Reactivity: 1
Flammability: 2 Protective Code: G
Threshold Limit Value (TLV):
None has been established at this time. See section II.

Printed Date: 09/20/89 Revision Date: 07/21/86

Section ITI: Hazardous Ingredients

Chemical Vapor

Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Toluene Diisocyanate (TDI) <1 0.005 0.04 TWA 88’AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL
Xylene <3 100 435 6.0

1330-20-7 1988 AGCIH
Mineral Spirits <3 2.0
118 Suggestd

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: <6
Density (lb/gal): 8.7
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category:

Flash Point: 165 F

Extinguishing Media: Foam, carbon dioxide, dry chemical

Unusual fire and explosion hazards: keep the container tightly sealed
and away from heat, sparks and open flame.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended
to protect from products of combustion.




CasChem Inc. Page 2

Section V: Reactivity Data

Stability: stable

conditions to avoid: avoid contact with oxidizing agents, water,
alcochols, and amines.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, CO02, oxides of nitrogen and isocyanate vapors.

Hazardous Polymerization: may occur

Section VI: Health Hazard Data

Primary routes of entry: Inhalation, eyes, absorbtion by skin.
Ingestion is possible though unlikely.

Effects of over exposure:
Acute: Skin contact may cause irritation,
sensitization, and allergic reations. Inhalation can cause mucous
membrane irritation, chest tightening, coughing, headache, and short-
ness of breath. Eye contact can cause severe irritation.
Ingestion can cause irritation and possible corrosive action on the
mouth and stomach tissue. Vomiting may occur.

Chronic: Some individuals may develop sensitivity leading to
asthma-like symptoms on subsequent exposures below the TLV.
Excessive exposure can produce serious and possibly irreversible
pulmonary injury.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water, get medical attention.
Skin - wash thoroughly with soap and water. Remove contaminated
clothing and wash before reuse. If redness and irritation continue,
call a physician.
Ingestion - get immediate medical attention. Dilute with milk or
water. DO NOT INDUCE VOMITING.
Inhalation - remove to fresh air. Give oxygen if needed. Consult
a physician.

Section VII: 8Spill or Leak Procedures

Steps to be taken in case material is released or spilled: personnel
who will clean the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with detergent and
water.

Waste Disposal Method: dispose in accordance with federal, state, and
local regulations.

Section VIII: Special Protection Information




tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials and
moisture. Blanket partially used contents with nitrogen.

Other Precautions: do not transfer into unmarked containers.




H.603

CasChem, Inc.
40 Avenue A
Bayonne, N.J. 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: DYNAFLEX 513
Product Code: 72306
Product Class: Prepolymer
Chemical Abstract Number: 9057-91-4

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: 2 Protective Code: G
Threshold Limit Value (TLV):
No TLV has been established for this product. See section II.

Printed Date: 09/20/89 Revision Date: 07/21/86

Section II: Hazardous Ingredients

Chemical Vapor

Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Toluene Diisocyanate (TDI) <3 0.005 0.04 TWA 88’AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL
Xylene <2 100 435 6.0

1330-20-7 1988 AGCIH
Mineral Spirits <2 2.0
118 Suggestd

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: <4
Density (lb/gal): 8.8
Appearance:

Section IV: Fire and Explosion Hazard Data
D.0.T. Category: COMBUSTIBLE LIQUID N.O.S. (CONTAINING PETROLEUM DISTILLATE)
Flash Point: 170
Extinguishing Media: Foam, carbon dioxide, dry chemical
Unusual fire and explosion hazards: keep the container tightly sealed
and away from heat, sparks and open flame.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended
to protect from products of combustion.




CasChem Inc. Page 2

Section V: Reactivity Data

Stability: stable

Conditions to avoid: avoid contact with oxidizing agents, water,
alcohols, and amines.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, C02, oxides of nitrogen and isocyanate vapors.

Hazardous Polymerization: may occur

Section VI: Health Hazard Data

Primary routes of entry: Inhalation, eyes, absorbtion by skin.
Ingestion is possible though unlikely.

Effects of over exposure:
Acute: Skin contact may cause irritation,
sensitization, and allergic reations. Inhalation can cause mucous
membrane irritation, chest tightening, coughing, headache, and short-
ness of breath. Eye contact can cause severe irritation.
Ingestion can cause irritation and possible corrosive action on the
mouth and stomach tissue. Vomiting may occur.

Chronic: Some individuals may develop sensitivity leading to
asthma-like symptoms on subsequent exposures below the TLV.
Excessive exposure can produce serious and possibly irreversible
pulmonary injury.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water, get medical attention.
Skin - wash thoroughly with soap and water. Remove contaminated
clothing and wash before reuse. If redness and irritation continue,
call a physician.
Ingestion - get immediate medical attention. Dilute with milk or
water. DO NOT INDUCE VOMITING.
Inhalation - remove to fresh air. Give oxygen if needed. Consult
a physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled: personnel
who will clean the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with detergent and
water.

Waste Disposal Method: dispose in accordance with federal, state, and
local regulations.

Section VIII: Special Protection Information




tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials and
moisture. Blanket partially used contents with nitrogen.

Other Precautions: do not transfer into unmarked containers.




CusCheﬁ,Inc
40 Avenue A el o‘ll
Bayonne, N.J. 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Dynaflex 403
Product Code: 72304
Product Class: Prepolymer
Chemical Abstract Number: 9057-91-4

HMIS/NFPA Hazard Identification System:
Health: 2% Reactivity: 1
Flammability: 1 Protective Code: G
Threshold Limit Value (TLV):
No TLV has been established for this product.

Printed Date: 09/20/89 Revision Date: 11/03/86
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Toluene Diisocyanate (TDI) < 2 0.005 0.04 TWA 88'AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL
Isocyanate terminated < 98
polymers none

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: Nil
Density (lb/gal): 8.7
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: Paint and related material.
Flash Point: 370 F




Material Safety Data Sheet

Emergency Phone 201-858-7964

CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Dynaflex 760
Product Code: 72308
Product Class: Prepolymer
Chemical Abstract Number: 9057-91-4

HMIS/NFPA Hazard Identification System:

Health: 2% Reactivity: 1
Flammability: 1 Protective Code: G
Threshold Limit Value (TLV):
No TLV has been established for this product.
Printed Date: 09/20/89 Revision Date: 11/03/86
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Toluene Diisocyanate (TDI) <1 0.005 0.04 TWA 88’AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: NIL
Density (lb/gal): 8.7
Appearance:

Section IV: Fire and Explosion Hazard Data
D.0.T. Category: Paint and related material.
Flash Point: 395 F




h ‘C";;Chérn, Inc. :

40 Avenue A O S—-
Bayonne, N.J. 07002 <

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 128
Product Code: 72027
Product Class: Prepolymer
Chemical Abstract Number: 66071-12-3

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: 1 Protective Code: G
Threshold Limit Value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 03/17/87
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Toluene Diisocyanate (TDI) < 10 0.005 0.04 TWA 88'AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: Nil
Density (lb/gal): 9.0
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: Paint and related material.

Flash Point: 375 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical, halon 1211.

Special Fire Fighting Procedures/Unusual Fire or Explosion Hazards:
Full fire fighter protective clothing which leaves no skin surfaces
exposed and self-contained breathing apparatus are to be used. High-
ly toxic vapors may be generated by thermal decomposition or combust-
ion. Isocyanates, when reacted with water generate carbon dioxide
gas. Hot isocyanate may react vigorously with water. When heated,
sealed containers may rupture violently.




Section V: Reactivity Data

Stability: stable

Conditions to avoid: avoid contact with oxidizing agents, water, amines
and alcohols.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, €02, HCN, NOx and TDI vapors (see section VI)

Polymerization: may occur if in contact with water or other materials
that react with isocyanates.

Section VI: Health Hazard Data

Effects of over exposure:

Acute:

Inhalation of the vapors may cause severe irritation of the mucous mem-
branes in the respiratory tract (nose, throat, lungs) causing runny nose
sore throat, coughing, chest discomfort, shortness of breath and reduced
lung function (breathing obstruction). Isocyanates can cause skin ir-
ritation, redding, rash, or blistering. Liquid aerosols or vapors are
severely irritating to the eyes and can cause pain, tearing, reddening,
and swelling. If ingested, may result in irritation and corrosive ac-
tion in the mouth, stomach tissues, and digestive tract.

Chronic:
Inhalation: As a result of repeated overexposures or single large dose,
certain individuals may develop isocyanate sensitivization which will
cause them to react to a later exposure at levels below the TLV. Symp-
toms which include chest tightening, wheezing, cough or asthmatic attack
could be immediate or delayed up to several hours after exposure. Pro-
longed skin contact can result in the development of sKkin sensitiviza-
tion and could be brought on by contact with very small amounts or as a
result of exposure to vapor. Prolonged eye contact with the vapor can
result in conjunctivitis.
Once a person is diagnosed as sensitized to TDI no furthur exposure can
be permitted. Persons with asthmatic-type conditions, chronic bronchi-
tis, other chronic respiratory diseases, recurrent skin eczema or
sensitization should be excluded from working with this material.

carcinogenicity: No carcinogenic activity was observed in lifetime
inhalation studies in rats and mice (International Isocyanate
Institute).

* Note: Toluene Diisocyanate (TDI) has been listed in the NTP Fourth
Annual Report on Carcinogens. TDI has been designated as a substance
that may "reasonably be anticipated to be carcinogenic" as determined
by feeding studies on rodents fed with high oral doses. Furthermore,
the International Agency for Research on Cancer (IARC) has used this
NTP study to conclude that "there is inadequate evidence for the
carcinogenicity of TDI to humans". In addition, a two year study has
shown that TDI was not carcinogenic to rats.



Toxicology Data: TDI

Acute:
Oral, LD50...... ...t 5800 mg/kg (Rats)
Dermal, LD50.......: > 10 g/kg (Rabbits)
Inhalation, LC50...: 12.7 to 66 ppm for 1-4 hour (Rat)
Eye effects........: strongly irritating (rabbits) OECD Guidlines
Skin effects.......: Corrosive to skin (rabbits) OECD guidelines.
Sensitization......: Skin sensitizer in guinea pigs.
Chronic...+vvveve+.....: Rats and mice exposed to 0.05 to 0.15 ppm TDI
for two years resulted in irritation of the mucous membranes of the
respiratory tract (International Isocyanate Institute). 1In lifetime

inhalation studies conducted by Hazelton Labs for the International
Isocyanate Institute, TDI did not demonstrate carcinogenic (cancer
causing) activity in rats or mice.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water for 15 minutes. Get medical
attention
Skin - wash thoroughly with soap and water. Remove contaminated
clothing and wash before reuse. Destroy contaminated shoes. If
irritation continues call a physician.
Ingestion - Do not induce vomiting. Get immediate medical attention.
Inhalation - remove to fresh air. Give oxygen if needed. If not
breathing, give mouth to mouth resuscitation. Call a physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled:
Contain the spill. Personnel who will be engaged in cleaning
up the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with 1-2% detergent in a
3-8% Ammonium Hydroxide solution in water. Let stand on affected
area for 10 minutes.

Waste Disposal Method: dispose in accordance with State, Local and
Federal regulations.

Section VIII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved organic vapor respirator
or self-contained breathing apparatus should be provided during
excess Or unknown exposures.

Ventilation: work area is to be provided with proper exhaust ventila-
tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.

Other Protective Equipment: Water source should be available to wash
skin or rinse eyes in case of inadvertant contamination.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed




CasChem, Inc.
40 Avenue A
Bayonne, N.J. 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 128 M2
Product Code: 72040
Product Class: Prepolymer
Chemical Abstract Number: 66071-12-3

HMIS/NFPA Hazard Identification System:
Health: 3 Reactivity: 1
Flammability: 1 Protective Code:
Threshold Limit Value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 11/18/86
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Toluene Diisocyanate (TDI) < 10 0.005 0.04 TWA 88/AGCIH

On NTP list and IARC Monograph 584-84-9

0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: Nil
Density (1lb/gal): 9.0
Appearance:

Section IV: Fire and Explosion Hazard Data
D.0.T. Category: Paint and related material.
Flash Point: 375 F

Extinguishing Media: Foam, carbon dioxide, dry chemical
Unusual fire and explosion hazards: keep the container tightly sealed

and away from heat, sparks and open flame.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended

to protect from products of combustion.
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Section V: Reactivity Data

Stability: stable

Conditions to avoid: avoid contact with oxidizing agents, water,
alcohols, and amines.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, C0O2, oxides of nitrogen and isocyanate vapors.

Hazardous Polymerization: may occur

Section VI: Health Hazard Data

Primary routes of entry: Inhalation, eyes, absorbtion by skin.
Ingestion is possible though unlikely.

Effects of over exposure:
Acute: Skin contact may cause irritation,
sensitization, and allergic reations. Inhalation can cause mucous
membrane irritation, chest tightening, coughing, headache, and short-
ness of breath. Eye contact can cause severe irritation.
Ingestion can cause irritation and possible corrosive action on the
mouth and stomach tissue. Vomiting may occur.

Chronic: Some individuals may develop sensitivity leading to
asthma-like symptoms on subsequent exposures below the TLV.
Excessive exposure can produce serious and possibly irreversible
pulmonary injury.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water, get medical attention.
Skin - wash thoroughly with soap and water. Remove contaminated
clothing and wash before reuse. If redness and irritation continue,
call a physician.
Ingestion - get immediate medical attention. Dilute with milk or
water. DO NOT INDUCE VOMITING.
Inhalation - remove to fresh air. Give oxygen if needed. Consult
a physician.

Section VII: Spill or lLeak Procedures

Steps to be taken in case material is released or spilled: personnel
who will clean the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with detergent and
water.

Waste Disposal Method: dispose in accordance with federal, state, and
local regulations.

Section VIII: Special Protection Information




tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials and
moisture. Blanket partially used contents with nitrogen.

Other Precautions: do not transfer into unmarked containers.




CasChem, Inc.
40 Avenue A
Bayonne, N.J. 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 1727
Product Code: 72242
Product Class: Prepolymer
Chemical Abstract Number: Mixture

HMIS/NFPA Hazard Identification System:
Health: 3 Reactivity: 1
Flammability: 1 Protective Code: G
Threshold Limit Value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 11/18/86

Section II: Hazardous Ingredients

Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Ma/M mm Hg @68
Higher molecular weight poly- < 45
mers of similar structure.
Methylene bisphenyl isocyanate < 45 0.02-TWA 0.2--TWA 88’/AGCIH
or Diphenylmethan diisocyanate 101-68-8 Ceiling limit
Toluene Diisocyanate (TDI) < 3 0.005 0.04 TWA 88’'AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: Nil
Density (lb/gal): 8.5
Appearance: Clear, colorless liquid.

Section IV: Fire and Explosion Hazard Data

D.0.T. Category:

Flash Point: > 350 F

Extinguishing Media: Foam, carbon dioxide, dry chemical

Unusual fire and explosion hazards: keep the container tightly sealed
and away from heat, sparks and open flame.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended
to protect from products of combustion.
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Section V: Reactivity Data

Stability: stable

conditions to avoid: avoid contact with oxidizing agents, water,
alcohols, and amines.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, €02, oxides of nitrogen and isocyanate vapors.

Hazardous Polymerization: may occur

Section VI: Health Hazard Data

Primary routes of entry: Inhalation, eyes, absorbtion by skin.
Ingestion is possible though unlikely.

Effects of over exposure:
Acute: Skin contact may cause irritation,
sensitization, and allergic reations. Inhalation can cause mucous
membrane irritation, chest tightening, coughing, headache, and short-
ness of breath. Eye contact can cause severe irritation.
Ingestion can cause irritation and possible corrosive action on the
mouth and stomach tissue. Vomiting may occur.

Chronic: Some individuals may develop sensitivity leading to
asthma-like symptoms on subsequent exposures below the TLV.
Excessive exposure can produce serious and possibly irreversible
pulmonary injury.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water, get medical attention.
Skin - wash thoroughly with soap and water. Remove contaminated
clothing and wash before reuse. If redness and irritation continue,
call a physician.
Ingestion - get immediate medical attention. Dilute with milk or
water. DO NOT INDUCE VOMITING.
Inhalation - remove to fresh air. Give oxygen if needed. Consult
a physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled: personnel
who will clean the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with detergent and
water.

Waste Disposal Method: dispose in accordance with federal, state, and
local regulations.

Section VIII: Special Protection Information




tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials and
moisture. Blanket partially used contents with nitrogen.

Other Precautions: do not transfer into unmarked containers.




CasChem, Inc.

40 Avenue A 2 O3
Bayonne, N.J, 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 174
Product Code: 72257
Product Class: Prepolymer
Chemical Abstract Number: Mixture

HMIS/NFPA Hazard Identification System:
Health: 3 Reactivity: 2
Flammability: 1 Protective Code: G
Threshold Limit Value (TLV):
See section IT.

Printed Date: 09/20/89 Revision Date: 03/30/89
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Methyl Isobutyl Ketone < 15 100 410 15.0
108-10-1 50 205
Toluene (Toluol) < 15 100 375 (TWA)
108-88-3 1988 AGCIH
Toluene Diisocyanate (TDI) < 7 0.005 0.04 TWA 887AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: Not determ
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: < 30
Density (lb/gal): 8.4
Appearance: Clear, yellowish liquid with sweet odor.

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: Flammable liguid NOS (Contains Toluene) (PAINT AND RELA

Flash Point: 89 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical, halon 1211.

Special Fire Fighting Procedures/Unusual Fire or Explosion Hazards:
Full fire fighter protective clothing which leaves no skin surfaces
exposed and self-contained breathing apparatus are to be used. High-
ly toxic vapors may be generated by thermal decomposition or combust-
ion. 1Isocyanates, when reacted with water generate carbon dioxide
gas. Hot isocyanate may react vigorously with water. When heated,
sealed containers may rupture violently or explode.




CasChem Inc. Page 2

Section V: Reactivity Data

Stability: stable
conditions to avoid: avoid contact with oxidizing agents, water, amines
and alcohols.
Hazardous Decomposition Products: products of incomplete combustion
can include CO, CO2, HCN, NOx and TDI vapors (see section VI)
Polymerization: may occur.
that react with isocyanates.

Section VI: Health Hazard Data

Effects of over exposure:

Acute:

Inhalation of the vapors may cause severe irritation of the mucous mem-
branes in the respiratory tract (nose, throat, lungs) causing runny nose
sore throat, coughing, chest discomfort, shortness of breath and reduced
lung function (breathing obstruction). Isocyanates can cause skin ir-
ritation, redding, rash, or blistering. Liquid aerosols or vapors are
severely irritating to the eyes and can cause pain, tearing, reddening,
and swelling. 1If ingested, may result in irritation and corrosive ac-
tion in the mouth, stomach tissues, and digestive tract.

Chronic:
Inhalation: As a result of repeated overexposures or single large dose,
certain individuals may develop isocyanate sensitivization which will
cause them to react to a later exposure at levels below the TLV. Symp-
toms which include chest tightening, wheezing, cough or asthmatic attack
could be immediate or delayed up to several hours after exposure. Pro-
longed skin contact can result in the development of skin sensitiviza-
tion and could be brought on by contact with very small amounts or as a
result of exposure to vapor. Prolonged eye contact with the vapor can
result in conjunctivitis.
Once a person is diagnosed as sensitized to TDI no furthur exposure can
be permitted. Persons with asthmatic-type conditions, chronic bronchi-
tis, other chronic respiratory diseases, recurrent skin eczema or
sensitization should be excluded from working with this material.

Carcinogenicity: No carcinogenic activity was observed in lifetime
inhalation studies in rats and mice (International Isocyanate
Institute).

* Note: Toluene Diisocyanate (TDI) has been listed in the NTP Fourth
Annual Report on Carcinogens. TDI has been designated as a substance
that may "reasonably be anticipated to be carcinogenic" as determined
by feeding studies on rodents fed with high oral doses. Furthermore,
the International Agency for Research on Cancer (IARC) has used this
NTP study to conclude that "there is inadequate evidence for the
carcinogenicity of TDI to humans". In addition, a two year study has
shown that TDI was not carcinogenic to rats.




CasChem Inc. Page 3

Toxicology Data: TDI

Acute:
Oral, 1LD50.........: 5800 mg/kg (Rats)
Dermal, LDSO...... .2 > 10 g/kg (Rabbits)
Inhalation, LC50...: 12.7 to 66 ppm for 1-4 hour (Rat)
Eye effects..... ...: strongly irritating (rabbits) OECD Guidlines
Skin effects.......: Corrosive to skin (rabbits) OECD guidelines.
Sensitization..... .: Skin sensitizer in guinea pigs.

Chronic....... veeeees.: Rats and mice exposed to 0.05 to 0.15 ppm TDI
for two years resulted in irritation of the mucous membranes of the
respiratory tract (International Isocyanate Institute). 1In lifetime

inhalation studies conducted by Hazelton Labs for the International
Isocyanate Institute, TDI did not demonstrate carcinogenic (cancer
causing) activity in rats or mice.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water for 15 minutes. Get medical
attention
skin - wash thoroughly with soap and water. Remove contaminated
clothing and wash before reuse. Destroy contaminated shoes. If
irritation continues call a physician.
Ingestion - Do not induce vomiting. Get immediate medical attention.
Inhalation - remove to fresh air. Give oxygen if needed. If not
breathing, give mouth to mouth resuscitation. Call a physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled:
Remove sources of ignition!
Contain the spill. Personnel who will be engaged in cleaning
up the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with 1-2% detergent in a
3-8% Ammonium Hydroxide solution in water. Let stand on affected
area for 10 minutes.

Waste Disposal Method: dispose in accordance with State, Local and
Federal regulations.

Section VIII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved organic vapor respirator
or self-contained breathing apparatus should be provided during
excess or unknown exposures.

Ventilation: work area is to be provided with proper exhaust ventila-
tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.

Other Protective Equipment: Water source should be available to wash
skin or rinse eyes in case of inadvertant contamination.
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containers. Protect from contamination with foreign materials and
moisture. Ground containers before transferring contents.
Other Precautions: do not transfer into unmarked containers.

CasChem, Inc.
40 Avenue A

Bayonne, N.J. 07002 2.9

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 1742
Product Code: 72292
Product Class: Prepolymer
Chemical Abstract Number: 67700-43-0

HMIS/NFPA Hazard Identification System:
Health: 3 Reactivity: 1
Flammability: 1 Protective Code: G
Threshold Limit Value (TLV):
See section IT.

Printed Date: 09/20/89 Revision Date: 03/17/87
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Methylene bisphenyl isocyanate < 40 0.02-TWA 0.2--TWA 88’AGCIH
or Diphenylmethan diisocyanate 101-68-8 Ceiling limit
Toluene Diisocyanate (TDI) <1 0.005 0.04 TWA 88'AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: Nil
Density (1lb/gal): 8.9
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: ISOCYANATES AND SOLUTIONS, N.O.S. (PKG GRP II) POISON

Flash Point: 395 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical, halon 1211.

Special Fire Fighting Procedures/Unusual Fire or Explosion Hazards:
Full fire fighter protective clothing which leaves no skin surfaces
exposed and self-contained breathing apparatus are to be used. High-
ly toxic vapors may be generated by thermal decomposition or combust-
ion. Isocyanates, when reacted with water generate carbon dioxide
gas. Hot isocyanate may react vigorously with water. When heated,
sealed containers may rupture violently.




Section V: Reactivity Data

Stability: stable

Conditions to avoid: avoid contact with oxidizing agents, water, amines
and alcohols.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, CO2, HCN, NOx and TDI vapors (see section VI)

Polymerization: may occur if in contact with water or other materials
that react with isocyanates.

Section VI: Health Hazard Data

Effects of over exposure:

Acute:
Inhalation of the vapors may cause severe irritation of the mucous mem-
branes in the respiratory tract (nose, throat, lungs) causing runny nose
sore throat, coughing, chest discomfort, shortness of breath and reduced
lung function (breathing obstruction). Isocyanates can cause skin ir-
ritation, redding, rash, or blistering. Liquid aerosols or vapors are
severely irritating to the eyes and can cause pain, tearing, reddening,
and swelling. If ingested, may result in irritation and corrosive ac-
tion in the mouth, stomach tissues, and digestive tract.

Chronic:
Inhalation: As a result of repeated overexposures or single large dose,
certain individuals may develop isocyanate sensitivization which will
cause them to react to a later exposure at levels below the TLV. Symp-
toms which include chest tightening, wheezing, cough or asthmatic attack
could be immediate or delayed up to several hours after exposure. Pro-
longed skin contact can result in the development of skin sensitiviza-
tion and could be brought on by contact with very small amounts or as a
result of exposure to vapor. Prolonged eye contact with the vapor can
result in conjunctivitis.
Once a person is diagnosed as sensitized to TDI no furthur exposure can
be permitted. Persons with asthmatic-type conditions, chronic bronchi-
tis, other chronic respiratory diseases, recurrent skin eczema or
sensitization should be excluded from working with this material.

Carcinogenicity: No carcinogenic activity was observed in lifetime
inhalation studies in rats and mice (International Isocyanate
Institute).

* Note: Toluene Diisocyanate (TDI) has been listed in the NTP Fourth
Annual Report on Carcinogens. TDI has been designated as a substance
that may "reasonably be anticipated to be carcinogenic" as determined
by feeding studies on rodents fed with high oral doses. Furthermore,
the International Agency for Research on Cancer (IARC) has used this
NTP study to conclude that "there is inadequate evidence for the
carcinogenicity of TDI to humans". In addition, a two year study has
shown that TDI was not carcinogenic to rats.



Toxicology Data: TDI

Acute:
Oral, LD50..... ..e.: 5800 mg/kg (Rats)
Dermal, LD50.......: > 10 g/kg (Rabbits)
Inhalation, LC50...: 12.7 to 66 ppm for 1-4 hour (Rat)
Eye effects........: strongly irritating (rabbits) OECD Guidlines
skin effects.......: Corrosive to skin (rabbits) OECD guidelines.
Sensitization......: Skin sensitizer in guinea pigs.
ChroniC....v..+.-+....: Rats and mice exposed to 0.05 to 0.15 ppm TDI
for two years resulted in irritation of the mucous membranes of the
respiratory tract (International Isocyanate Institute). 1In lifetime

inhalation studies conducted by Hazelton Labs for the International
Isocyanate Institute, TDI did not demonstrate carcinogenic (cancer
causing) activity in rats or mice.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water for 15 minutes. Get medical
attention
Skin - wash thoroughly with soap and water. Remove contaminated
clothing and wash before reuse. Destroy contaminated shoes. If
irritation continues call a physician.
Ingestion - Do not induce vomiting. Get immediate medical attention.
Inhalation - remove to fresh air. Give oxygen if needed. If not
breathing, give mouth to mouth resuscitation. Call a physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled:
Contain the spill. Personnel who will be engaged in cleaning
up the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with 1-2% detergent in a
3-8% Ammonium Hydroxide solution in water. Let stand on affected
area for 10 minutes.

Waste Disposal Method: dispose in accordance with State, Local and
Federal regulations.

Section VIII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved organic vapor respirator
or self-contained breathing apparatus should be provided during
excess Or unknown exposures.

Ventilation: work area is to be provided with proper exhaust ventila-
tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.

Other Protective Equipment: Water source should be available to wash
skin or rinse eyes in case of inadvertant contamination.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed




CasChem, Inc.

40 Avenue A a.10
Bayonne, N.J. 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 1748 Ml
Product Code: 72241
Product Class: Adhesive
Chemical Abstract Number: Mixture

HMIS/NFPA Hazard Identification System:
Health: 3 Reactivity: 1
Flammability: 3 Protective Code: G
Threshold Limit Value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 11/18/86
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Toluene Diisocyanate (TDI) < 30 0.005 0.04 TWA 88’AGCIH
Oon NTP list and IARC Monograph 584-84-9 0.02 .15 STEL
Methyl ethyl ketone < 30 200 TWA 590 TWA

78-93-3 1988 AGCIH

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: < 30
Density (lb/gal): 8.1
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category:

Flash Point: 20 deg F

Extinguishing Media: foam, carbon dioxide, dry chemical.

Unusual fire and explosion hazards: keep container «closed. Isolate
from heat, electrical sparks and open flame. Closed containers may
explode when exposed to extreme heat.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended to
protect from product of combustion.
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Section V: Reactivity Data

Stability: Stable

conditions to avoid: heat, sparks and open flame.

Hazardous Decomposition Products: products of incomplete combustion can
include CO, €02, oxides of Nitrogen, and dense smoke.

Hazardous Polymerization: Will not occur.

Section VI: Health Hazard Data

Effects of over exposure: Inhalation may cause headache, shortness of
breath, nausea, dizziness, and mucous membrane irritation.
Prolonged skin contact may result in systemic illness, and can cause
irritation and possible allergic reactions.
Eye contact can cause severe irritation and possible corneal damage.

Emergency and First Aid Procedures:
Eyes....flush thoroughly with water, get medical attention.
Skin....wash thoroughly with soap and water. If a rash developes,
see a physician.

Ingestion....call a physician as soon as possible.
Inhalation....remove to fresh air. Give oxygen if necessary. call a
physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled: remove all
sources of ignition. Evacuate personnel. Only properly equipped
personnel with respiratory and eye protection should remain. Spill
should be covered with vermiculite, sawdust or other absorbant.
Spill area can be washed with detergent and water.

Waste Disposal Method: dispose in accordance with Federal, State, and
Local Regulations.

Section VII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved face mask with an organic
vapor cartridge or a self-contained breathing apparatus is to be
provided.

Ventilation: Good mechanical ventilation 1is required to keep TLV

(Section II) components at an acceptable level.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection: safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials.
Other Precautions: do not trnsfer into unmarked drums. Containers




CasChem, Inc.
40 Avenue A
Bayonne, N.J. 07002 a1

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 1754
Product Code: 72214
Product Class: Prepolymer
Chemical Abstract Number: 67700-43-0%%*

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: 1 Protective Code: B
Threshold Limit Vvalue (TLV):
** Additional CAS #’s: 68459-77-8; 70024-98-5

Printed Date: 09/20/89 Revision Date: 10/22/87
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Methylene bis (4-cyclohexyl- < 70 1x10 E-3
isocyanate) 822-06-0 0.01 0.11
Toluene Diisocyanate (TDI) <1 0.005 0.04 TWA 88’AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range:
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: Nil
Density (lb/gal): 8.9
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category:

Flash Point: 395 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical

Unusual fire and explosion hazards: keep the container tightly sealed
and away from heat, sparks and open flame.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended
to protect from products of combustion.




Section V: Reactivity Data

Stability: stable

Conditions to avoid: avoid contact with oxidizing agents, water,
alcohols, and amines.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, €02, TDI, oxides of nitrogen and isocyanate vapors.

Polymerization: may occur

Section VI: Health Hazard Data

Effects of over exposure:
Acute: Skin contact may cause irritation or sensitization.
Inhalation can cause mucous membrane irritation.
Eye contact can cause severe irritation.
Chronic: Some individuals may develop sensitivity leading to
asthma-like symptoms on subsequent exposures below the TLV.

Emergency and First Aid Procedures:

Eyes - flush thoroughly with water for 15 minutes, get medical
attention.

Skin - wash thoroughly with soap and water. Remove contaminated

clothing and wash before reuse. If redness and irritation continue,

call a physician.

Ingestion - get immediate medical attention.

Inhalation - remove to fresh air. Give oxygen if needed. Consult

a physician.

Toxicity Data:

Dermal Corrosivity: Not considered corrosive to the skin of rabbits.

Skin Absorption: Under conditions of study, Vorite 1754 failed to
produce mortality and is not considered toxic by skin absorption as
defined in 49CFR Part 173.343.

Acute Oral Toxicity: At dose levels of 50 mg/kg of body weight,
all animals tested survived the 48 hour post administration
observation period. Therefore Vorite 1754 is not considered an
oral toxin as described in 49CFR Part 173.343.

Section VII: 8Spill or Leak Procedures

Steps to be taken in case material is released or spilled: personnel
who will clean the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with detergent and
water.

Waste Disposal Method: dispose in accordance with federal, state, and
local regulations.

Section VIII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved organic vapor respirator
or self-contained breathing apparatus should be provided during




Eye Protection; safety goggles should be worn.
Other Protective Equipment: safety shower and eye wash station should
be provided.

Sectjon IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials and
moisture. Blanket partially used contents with nitrogen.

Other Precautions: do not transfer into unmarked containers.



CusChem,Inc.r

40 Avenue A Q.12

Bayonne, N.J. 07002
Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 1787
Product Code: 72050
Product Class: Adhesive
Chemical Abstract Number: 66071-12-3

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: 3 Protective Code: G
Threshold Limit Value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 03/19/87
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Methyl ethyl ketone < 40 200 TWA 590 TWA 71.2
78-93-3 1988 AGCIH
Toluene Diisocyanate (TDI) <1 0.005 0.04 TWA 88’/AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range:
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: < 40
Density (1lb/gal): 8.0
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: Flammable liquid N.O.S (Contains MEK) UN #1993

Flash Point: 35 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical.

Unusual fire and explosion hazards: keep container closed. Isolate
from heat, electrical sparks and open flame. Closed containers may
explode when exposed to extreme heat.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended to
protect from product of combustion.
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Section V: Reactivity Data

Stability: Stable

Conditions to avoid: heat, sparks and open flame.

Hazardous Decomposition Products: products of incomplete combustion can
include CO, €02, oxides of Nitrogen, and dense smoke.

Hazardous Polymerization: Will not occur.

Section VI: Health Hazard Data

Effects of over exposure: Inhalation may cause headache, shortness of
breath, nausea, dizziness, and mucous membrane irritation.
Prolonged skin contact may result in systemic illness, and can cause
irritation and possible allergic reactions.
Eye contact can cause severe irritation and possible corneal damage.

Emergency and First Aid Procedures:
Eyes....flush thoroughly with water, get medical attention.
Skin....wash thoroughly with socap and water. If a rash developes,
see a physician.
Ingestion....call a physician as soon as possible.
Inhalation....remove to fresh air. Give oxygen if necessary. call a
physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled: remove all
sources of ignition. Evacuate personnel. Only properly equipped
personnel with respiratory and eye protection should remain. Spill
should be covered with vermiculite, sawdust or other absorbant.
Spill area can be washed with detergent and water.

Waste Disposal Method: dispose in accordance with Federal, State, and
Local Regulations.

Section VII: 8Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved face mask with an organic
vapor cartridge or a self-contained breathing apparatus is to be
provided.

Ventilation: Good mechanical ventilation 1is required to keep TLV

(Section II) components at an acceptable level.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection: safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials.
Other Precautions: do not trnsfer into unmarked drums. Containers




Ca§Chem,|nm
40 Avenue A

Bayonne, N.J. 07002 2.13
Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 1788
Product Code: 72052
Product Class: Adhesive
Chemical Abstract Number: 66071-12-3

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: 3 Protective Code: G
Threshold Limit value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 03/19/89
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Methyl ethyl ketone < 40 200 TWA 590 TWA 71.2
78-93-3 1988 AGCIH
Toluene Diisocyanate (TDI) <1 0.005 0.04 TWA 88’'AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Non-Hazardous Ingredient(s):

Proprietary solids 59

Section III: Physical Data
Boiling Range: 175 deg F
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: < 27
Density (1b/gal): 8.3
Appearance: Clear, amber liquid with strong ketone odor.

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: Flammable liquid N.O.S (Contains MEK) UN #1993

Flash Point: 35 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical.

Unusual fire and explosion hazards: keep container closed. Isolate
from heat, electrical sparks and open flame. Closed containers may
explode when exposed to extreme heat.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended to
protect from product of combustion.




CasChem Inc. Page 2

Section V: Reactivity Data

Stability: Stable

Conditions to avoid: heat, sparks and open flame.

Hazardous Decomposition Products: products of incomplete combustion can
include CO, €02, oxides of Nitrogen, and dense smoke.

Hazardous Polymerization: Will not occur.

Section VI: Health Hazard Data

Effects of over exposure: Inhalation may cause headache, shortness of
breath, nausea, dizziness, and mucous membrane irritation.
Prolonged skin contact may result in systemic illness, and can cause
irritation and possible allergic reactions.
Eye contact can cause severe irritation and possible corneal damage.

Emergency and First Aid Procedures:

Eyes....flush thoroughly with water, get medical attention.
Skin....wash thoroughly with socap and water. If a rash developes,
see a physician.

Ingestion....call a physician as soon as possible.
Inhalation....remove to fresh air. Give oxygen if necessary. call a
physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled: remove all
sources of ignition. Evacuate personnel. Only properly equipped
personnel with respiratory and eye protection should remain. Spill
should be covered with vermiculite, sawdust or other absorbant.
Spill area can be washed with detergent and water.

Waste Disposal Method: dispose in accordance with Federal, State, and
Local Regulations.

Section VII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved face mask with an organic
vapor cartridge or a self-contained breathing apparatus is to be
provided.

Ventilation: Good mechanical ventilation is required to keep TLV

(Section II) components at an acceptable level.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection: safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials.
Other Precautions: do not trnsfer into unmarked drums. Containers




CasChem, Inc.
40 Avenue A

Bayonne, N.J. 07002 2.1 ‘{

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 1788 M1l
Product Code: 72054
Product Class: Adhesive
Chemical Abstract Number: 66071-12-3

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: O Protective Code: G
Threshold Limit Value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 03/24/88

Section II: Hazardous Ingredients

Chemical Vapor

Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
1,1,1, Trichloroethane or < 60 350 1900 TWA
Methyl Chloroform 71-55-6 1988 AGCIH
Toluene Diisocyanate (TDI) <1 0.005 0.04 TWA 88’AGCIH
Oon NTP list and IARC Monograph 584-84-9 0.02 .15 STEL
Diethylene Ether < 2

123-91-1

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: < 60
Density (lb/gal): 9.9
Appearance: Clear, yellow-amber liquid.

Section IV: Fire and Explosion Hazard Data
D.O.T. Category: Paint and related material.
Flash Point: N/A

Extinguishing Media: foam, carbon dioxide, dry chemical, halon 1211.

Special Fire Fighting Procedures/Unusual Fire or Explosion Hazards:
Full fire fighter protective clothing which leaves no skin surfaces
exposed and self-contained breathing apparatus are to be used. High-
ly toxic vapors may be generated by thermal decomposition or combust-
ion. 1Isocyanates, when reacted with water generate carbon dioxide
gas. Hot isocyanate may react vigorously with water. When heated,
sealed containers may rupture violently or explode.




CasChem Inc. Page 2
Vorite 1788 M1 72054

Section V: Reactivity Data

Stability: stable
conditions to avoid: avoid contact with oxidizing agents, water, amines
and alcohols. Also, avoid contact with Potassium and Aluminum.
Hazardous Decomposition Products: products of incomplete combustion
can include CO, €02, HCN, NOx and TDI vapors (see section VI).
Aluminum may react with Trichloroethane which evolves Hydrogen gas.
Polymerization: may occur if in contact with water or other materials
that react with isocyanates.

Section VI: Health Hazard Information

Effects of over exposure:

Acute:

Inhalation of the vapors may cause severe irritation of the mucous mem-
branes in the respiratory tract (nose, throat, lungs) causing runny nose
sore throat, coughing, chest discomfort, shortness of breath and reduced
lung function (breathing obstruction). Isocyanates can cause skin ir-
ritation, redding, rash, or blistering. Liquid aerosols or vapors are
severely irritating to the eyes and can cause pain, tearing, reddening,
and swelling. If ingested, may result in irritation and corrosive ac-
tion in the mouth, stomach tissues, and digestive tract.

If ingested, 1,1,1-trichloroethane is rapidly absorbed through the lungs
and may injure other body systems. High levels of vapor e.g. 10,000 ppm
may cause irregular heart beat (cardiac arrythmias).

Chronic:
Inhalation: As a result of repeated overexposures or single large dose,
certain individuals may develop isocyanate sensitivization which will
cause them to react to a later exposure at levels below the TLV. Symp-
toms which include chest tightening, wheezing, cough or asthmatic attack
could be immediate or delayed up to several hours after exposure. Pro-
longed skin contact can result in the development of skin sensitization
and could be brought on by contact with very small amounts or as a
result of exposure to vapor. Prolonged eye contact with the vapor can
result in conjunctivitis.
Once a person is diagnosed as sensitized to TDI no furthur exposure can
be permitted. Persons with asthmatic-type conditions, chronic bronchi-
tis, other chronic respiratory diseases, recurrent skin eczema or
sensitization should be excluded from working with this material.

Carcinogenicity: No carcinogenic activity was observed in lifetime
inhalation studies in rats and mice (International Isocyanate
Institute).




CasChem Inc. Page 3
Vorite 1788 M1 72054

Section VI: Health Hazard Information (cont)

* Note: Toluene Diisocyanate (TDI) has been listed in the NTP Fourth
Annual Report on Carcinogens. TDI has been designated as a substance
that may "reasonably be anticipated to be carcinogenic" as determined
by feeding studies on rodents fed with high oral doses. Furthermore,
the International Agency for Research on Cancer (IARC) has used this
NTP study to conclude that "there is inadequate evidence for the
carcinogenicity of TDI to humans". In addition, a two year study has
shown that TDI was not carcinogenic to rats.

Toxicology Data: TDI

Acute:
Oral, LD50....ccv.n : 5800 mg/kg (Rats)
Dermal, LD50.......: > 10 g/kg (Rabbits)
Inhalation, LC50...: 12.7 to 66 ppm for 1-4 hours (rat)
Eye effects........: strongly irritating (rabbits) OECD Guidlines
skin effects.......: Corrosive to skin (rabbits) OECD guidelines.
Sensitization......: Skin sensitizer in guinea pigs.
chronic..+.+v.ve-ccece...: Rats and mice exposed to 0.05 to 0.15 ppm TDI
for two years resulted in irritation of the mucous membranes of the
respiratory tract (International Isocyanate Institute). In lifetime

inhalation studies conducted by Hazelton Labs for the International
Isocyanate Institute, TDI did not demonstrate carcinogenic (cancer
causing) activity in rats or mice.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water for 15 minutes. Get medical
attention
Skin - wash thoroughly with soap and water. Remove contaminated
clothing and wash before reuse. Destroy contaminated shoes. If
irritation continues call a physician.
Ingestion - Do not induce vomiting. Get immediate medical attention.
Inhalation - remove to fresh air. Give oxygen if needed. If not
breathing, give mouth to mouth resuscitation. Call a physician.

Section VII: Spill or lLeak Procedures

Steps to be taken in case material is released or spilled:
Contain the spill. Personnel who will be engaged in cleaning
up the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with an
absorbant materialt. Absorbed material should be placed in open
containers and treated with water for 24 hours before sealing and
disposing. Spill area can be washed with 1-2% detergent in a
3-8% Ammonium Hydroxide solution in water. Let stand on affected
area for 10 minutes.

Waste Disposal Method: dispose in accordance with State, Local and
Federal regulations.
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Vorite 1788 M1 72054

Section VIII: Special Protection Information

Respiratory Protection: At exposure levels at or near the TLV (section
II) a NIOSH/MSHA organic vapor respirator with FRESH CARTRIDGES may
used for up to an hour. At greater or unknown levels, self contained
breathing apparatus must be used.

Ventilation: work area is to be provided with proper exhaust ventila-
tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection: safety goggles should be worn.

Other Protective Equipment: Water source should be available to wash
skin or rinse eyes in case of inadvertant contamination.

Section IX: Additional Precautions and Information

Precautions to be taken in handling and storing: Store in closed
containers. Protect from contamination with foreign materials and
moisture. Blanket partially used contents with nitrogen. Avoid
contact with aluminun.

Other Precautions: do not transfer into unmarked containers.



CasChem, Inc.
40 Avenue A —
Bayonne, N.J. 07002 g? 15

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 1791
Product Code: 90113
Product Class: Prepolymer
Chemical Abstract Number: 67700-43-0%%

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: 1 Protective Code: B
Threshold Limit value (TLV):
*% Additional CAS #’s: 68459-77-8; 70024-98-5

Printed Date: 09/20/89 Revision Date: 10/22/87
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Methylene bis (4-cyclohexyl- < 55 1x10 E-3
isocyanate) 822-06-0 0.01 0.11
Toluene Diisocyanate (TDI) <1 0.005 0.04 TWA 88’AGCIH
On NTP list and IARC Monocgraph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: Nil
Density (1lb/gal): 8.9
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category:

Flash Point: > 375 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical

Unusual fire and explosion hazards: keep the container tightly sealed
and away from heat, sparks and open flame.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended
to protect from products of combustion.




Section V: Reactivity Data

Stability: stable
Conditions to avoid: avoid contact with oxidizing agents, water,

alcohols, and amines.
Hazardous Decomposition Products: products of incomplete combustion
can include €O, CO02, TDI, oxides of nitrogen and isocyanate vapors.
Polymerization: may occur

Section VI: Health Hazard Data

Effects of over exposure:
Acute: Skin contact may cause irritation or sensitization.
Inhalation can cause mucous membrane irritation.
Eye contact can cause severe irritation.
Chronic: Some individuals may develop sensitivity leading to
asthma-like symptoms on subsequent exposures below the TLV.

Emergency and First Aid Procedures:

Eyes - flush thoroughly with water for 15 minutes, get medical
attention.

Skin - wash thoroughly with soap and water. Remove contaminated

clothing and wash before reuse. If redness and irritation continue,

call a physician.

Ingestion - get immediate medical attention.

Inhalation - remove to fresh air. Give oxygen if needed. Consult

a physician.

Toxicity Data:

Dermal Corrosivity: Not considered corrosive to the skin of rabbits.

Skin Absorption: Under conditions of study, Vorite 1754 failed to
produce mortality and is not considered toxic by skin absorption as
defined in 49CFR Part 173.343.

Acute Oral Toxicity: At dose levels of 50 mg/kg of body weight,
all animals tested survived the 48 hour post administration
observation period. Therefore Vorite 1754 is not considered an
oral toxin as described in 49CFR Part 173.343.

Section VII: 8Spill or Leak Procedures

Steps to be taken in case material is released or spilled: personnel
who will clean the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with detergent and
water.

Waste Disposal Method: dispose in accordance with federal, state, and
local regulations.

Section VIII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved organic vapor respirator
or self-contained breathing apparatus should be provided during




Eye Protection; safety goggles should be worn.
Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials and
moisture. Blanket partially used contents with nitrogen.

Other Precautions: do not transfer into unmarked containers.




CasChem, Inc. ‘
40 Avenue A 2.16
Bayonne, N.J. 07002

Material Saféty'Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 612
Product Code: 72031
Product Class: Prepolymer
Chemical Abstract Number: 68592-25-0

HMIS/NFPA Hazard Identification System:
Health: 3 Reactivity: 1
Flammability: 1 Protective Code: G
Threshold Limit Value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 03/17/87
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Nunmber By Wght. PPM Mg/M mm Hg @68
Methylene bisphenyl isocyanate < 20 0.02~-TWA 0.2~--TWA 88’AGCIH
or Diphenylmethan diisocyanate 101-68-8 Ceiling limit
Higher molecular weight poly- < 20
mers of similar structure.
Toluene Diisocyanate (TDI) < 3 0.005 0.04 TWA 88’AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: Nil
Density (1lb/gal): 9.3
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: Paint and related material.

Flash Point: 385 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical, halon 1211.

Special Fire Fighting Procedures/Unusual Fire or Explosion Hazards:
Full fire fighter protective clothing which leaves no skin surfaces
exposed and self-contained breathing apparatus are to be used. High-
ly toxic vapors may be generated by thermal decomposition or combust-
ion. 1Isocyanates, when reacted with water generate carbon dioxide
gas. Hot isocyanate may react vigorously with water. When heated,
sealed containers may rupture violently.




Section V: Reactivity Data

Stability: stable

Conditions to avoid: avoid contact with oxidizing agents, water, amines
and alcohols.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, €02, HCN, NOx and TDI vapors (see section VI)

Polymerization: may occur if in contact with water or other materials
that react with isocyanates.

Section VI: Health Hazard Data

Effects of over exposure:

Acute:
Inhalation of the vapors may cause severe irritation of the mucous mem-
branes in the respiratory tract (nose, throat, lungs) causing runny nose
sore throat, coughing, chest discomfort, shortness of breath and reduced
lung function (breathing obstruction). Isocyanates can cause skin ir-
ritation, redding, rash, or blistering. Liquid aerosols or vapors are
severely irritating to the eyes and can cause pain, tearing, reddening,
and swelling. If ingested, may result in irritation and corrosive ac-
tion in the mouth, stomach tissues, and digestive tract.

Chronic:
Inhalation: As a result of repeated overexposures or single large dose,
certain individuals may develop isocyanate sensitivization which will
cause them to react to a later exposure at levels below the TLV. Symp-
toms which include chest tightening, wheezing, cough or asthmatic attack
could be immediate or delayed up to several hours after exposure. Pro-
longed skin contact can result in the development of skin sensitiviza-
tion and could be brought on by contact with very small amounts or as a
result of exposure to vapor. Prolonged eye contact with the vapor can
result in conjunctivitis.
Once a person is diagnosed as sensitized to TDI no furthur exposure can
be permitted. Persons with asthmatic-type conditions, chronic bronchi-
tis, other chronic respiratory diseases, recurrent skin eczema or
sensitization should be excluded from working with this material.

Carcinogenicity: No carcinogenic activity was observed in lifetime
inhalation studies in rats and mice (International Isocyanate
Institute).

* Note: Toluene Diisocyanate (TDI) has been listed in the NTP Fourth
Annual Report on Carcinogens. TDI has been designated as a substance
that may "reasonably be anticipated to be carcinogenic" as determined
by feeding studies on rodents fed with high oral doses. Furthermore,
the International Agency for Research on Cancer (IARC) has used this
NTP study to conclude that "there is inadequate evidence for the
carcinogenicity of TDI to humans". In addition, a two year study has
shown that TDI was not carcinogenic to rats.




Toxicology Data: TDI

Acute:
Oral, LD50.........: 5800 mg/kg (Rats)
Dermal, LD50..... .. > 10 g/kg (Rabbits)
Inhalation, LC50...: 12.7 to 66 ppm for 1-4 hour (Rat)
Eye effects...... ..t strongly irritating (rabbits) OECD Guidlines
Skin effects.......: Corrosive to skin (rabbits) OECD guidelines.
Sensitization......: SKkin sensitizer in guinea pigs.
Chronic.......... «ess.: Rats and mice exposed to 0.05 to 0.15 ppm TDI
for two years resulted in irritation of the mucous membranes of the
respiratory tract (International Isocyanate Institute). 1In lifetime

inhalation studies conducted by Hazelton Labs for the International
Isocyanate Institute, TDI did not demonstrate carcinogenic (cancer
causing) activity in rats or mice.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water for 15 minutes. Get medical
attention
Skin - wash thoroughly with scap and water. Remove contaminated
clothing and wash before reuse. Destroy contaminated shoes. If
irritation continues call a physician.
Ingestion - Do not induce vomiting. Get immediate medical attention.
Inhalation - remove to fresh air. Give oxygen if needed. If not
breathing, give mouth to mouth resuscitation. Call a physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled:
Contain the spill. Personnel who will be engaged in cleaning
up the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with 1-2% detergent in a
3-8% Ammonium Hydroxide solution in water. Let stand on affected
area for 10 minutes.

Waste Disposal Method: dispose in accordance with State, Local and
Federal regulations.

Section VIII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved organic vapor respirator
or self-contained breathing apparatus should be provided during
excess or unknown exposures.

Ventilation: work area is to be provided with proper exhaust ventila-
tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.

Other Protective Equipment: Water source should be available to wash
skin or rinse eyes in case of inadvertant contamination.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
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CosChém,Ina
40 Avenue A
Bayonne, N.J. 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 612-M2
Product Code: 72033
Product Class: Prepolymer
Chemical Abstract Number: 68952-25-0

HMIS/NFPA Hazard Identification System:
Health: 3 Reactivity: 1
Flammability: 1 Protective Code: G
Threshold Limit Value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 03/17/87
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg €68
Methylene bisphenyl isocyanate < 20 0.02-TWA 0.2--TWA 88‘/AGCIH
or Diphenylmethan diisocyanate 101-68-8 Ceiling limit
Higher molecular weight poly- < 20
mers of similar structure.
Toluene Diisocyanate (TDI) < 3 0.005 0.04 TWA 88'AGCIH
On NTP 1list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: Nil
Density (1b/gal): 9.3
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: Not Regulated

Flash Point: 385 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical, halon 1211.

Special Fire Fighting Procedures/Unusual Fire or Explosion Hazards:
Full fire fighter protective clothing which leaves no skin surfaces
exposed and self-contained breathing apparatus are to be used. High-
ly toxic vapors may be generated by thermal decomposition or combust-
ion. Isocyanates, when reacted with water generate carbon dioxide
gas. Hot isocyanate may react vigorously with water. When heated,
sealed containers may rupture violently.




Section V: Reactivity Data

Stability: stable

Conditions to avoid: avoid contact with oxidizing agents, water, amines
and alcohols.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, CO02, HCN, NOx and TDI vapors (see section VI)

Polymerization: may occur if in contact with water or other materials
that react with isocyanates.

Section VI: Health Hazard Data

Effects of over exposure:

Acute:
Inhalation of the vapors may cause severe irritation of the mucous mem-
branes in the respiratory tract (nose, throat, lungs) causing runny nose
sore throat, coughing, chest discomfort, shortness of breath and reduced
lung function (breathing obstruction). Isocyanates can cause skin ir-
ritation, redding, rash, or blistering. Liquid aerosols or vapors are
severely irritating to the eyes and can cause pain, tearing, reddening,
and swelling. If ingested, may result in irritation and corrosive ac-
tion in the mouth, stomach tissues, and digestive tract.

Chronic:
Inhalation: As a result of repeated overexposures or single large dose,
certain individuals may develop isocyanate sensitivization which will
cause them to react to a later exposure at levels below the TLV. Symp-
toms which include chest tightening, wheezing, cough or asthmatic attack
could be immediate or delayed up to several hours after exposure. Pro-
longed skin contact can result in the development of skin sensitiviza-
tion and could be brought on by contact with very small amounts or as a
result of exposure to vapor. Prolonged eye contact with the vapor can
result in conjunctivitis.
Once a person is diagnosed as sensitized to TDI no furthur exposure can
be permitted. Persons with asthmatic-type conditions, chronic bronchi-
tis, other chronic respiratory diseases, recurrent skin eczema or
sensitization should be excluded from working with this material.

Carcinogenicity: No carcinogenic activity was observed in lifetime
inhalation studies in rats and mice (International Isocyanate
Institute).

* Note: Toluene Diisocyanate (TDI) has been listed in the NTP Fourth
Annual Report on Carcinogens. TDI has been designated as a substance
that may "reasonably be anticipated to be carcinogenic" as determined
by feeding studies on rodents fed with high oral doses. Furthermore,
the International Agency for Research on Cancer (IARC) has used this
NTP study to conclude that "there is inadequate evidence for the
carcinogenicity of TDI to humans". In addition, a two year study has

shown that TDI was not carcinogenic to rats.




Toxicology Data: TDI

Acute:
Oral, LD50.........: 5800 mg/kg (Rats)
Dermal, LD50.......: > 10 g/kg (Rabbits)
Inhalation, LC50...: 12.7 to 66 ppm for 1-4 hour (Rat)
Eye effects........: strongly irritating (rabbits) OECD Guidlines
Skin effects.......: Corrosive to skin (rabbits) OECD guidelines.
Sensitization......: 8kin sensitizer in guinea pigs.
Chronic.......v.2ce....: Rats and mice exposed to 0.05 to 0.15 ppm TDI
for two years resulted in irritation of the mucous membranes of the
respiratory tract (International Isocyanate Institute). 1In lifetime

inhalation studies conducted by Hazelton Labs for the International
Isocyanate Institute, TDI did not demonstrate carcinogenic (cancer
causing) activity in rats or mice.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water for 15 minutes. Get medical
attention
Skin - wash thoroughly with soap and water. Remove contaminated
clothing and wash before reuse. Destroy contaminated shoes. If
irritation continues call a physician.
Ingestion - Do not induce vomiting. Get immediate medical attention.
Inhalation - remove to fresh air. Give oxygen if needed. If not
breathing, give mouth to mouth resuscitation. Call a physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled:
Contain the spill. Personnel who will be engaged in cleaning
up the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with 1-2% detergent in a
3-8% Ammonium Hydroxide solution in water. Let stand on affected
area for 10 minutes.

Waste Disposal Method: dispose in accordance with State, Local and
Federal regulations.

Section VIII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved organic vapor respirator
or self-contained breathing apparatus should be provided during
excess oOr unknown exposures.

Ventilation: work area is to be provided with proper exhaust ventila-
tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.

Other Protective Equipment: Water source should be available to wash
skin or rinse eyes in case of inadvertant contamination.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed



CasChem, Inc.
40 Avenue A

Bayonne, N.J. 07002 -? ,g

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 63
Product Code: 72026
Product Class: Prepolymer
Chemical Abstract Number: 70955-23-6

HMIS/NFPA Hazard Identification System:
Health: 3 Reactivity: 1
Flammability: 1 Protective Code: G
Threshold Limit Value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 03/17/87
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Toluene Diisocyanate (TDI) < 14 0.005 0.04 TWA 88/AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: Nil
Density (1lb/gal): 9.2
Appearance:

Section IV: Fire and Explosion Hazard Data
D.0.T. Category: Paint and related material.
Flash Point: 310 deg F (PMCC)
Extinguishing Media: foam, carbon dioxide, dry chemical, halon 1211.
Special Fire Fighting Procedures/Unusual Fire or Explosion Hazards:
Full fire fighter protective clothing which leaves no skin surfaces
exposed and self-contained breathing apparatus are to be used. High-
ly toxic vapors may be generated by thermal decomposition or combust-
ion. Isocyanates, when reacted with water generate carbon dioxide
gas. Hot isocyanate may react vigorously with water. When heated,
sealed containers may rupture violently.




Section V: Reactivity Data

Stability: stable

Conditions to avoid: avoid contact with oxidizing agents, water, amines
and alcohols.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, €02, HCN, NOx and TDI vapors (see section VI)

Polymerization: may occur if in contact with water or other materials
that react with isocyanates.

Section VI: Health Hazard Data

Effects of over exposure:

Acute:
Inhalation of the vapors may cause severe irritation of the mucous mem-
branes in the respiratory tract (nose, throat, lungs) causing runny nose
sore throat, coughing, chest discomfort, shortness of breath and reduced
lung function (breathing obstruction). Isocyanates can cause skin ir-
ritation, redding, rash, or blistering. Liquid aerosols or vapors are
severely irritating to the eyes and can cause pain, tearing, reddening,
and swelling. If ingested, may result in irritation and corrosive ac-
tion in the mouth, stomach tissues, and digestive tract.

Chronic:
Inhalation: As a result of repeated overexposures or single large dose,
certain individuals may develop isocyanate sensitivization which will
cause them to react to a later exposure at levels below the TLV. Symp-
toms which include chest tightening, wheezing, cough or asthmatic attack
could be immediate or delayed up to several hours after exposure. Pro-
longed skin contact can result in the development of skin sensitiviza-
tion and could be brought on by contact with very small amounts or as a
result of exposure to vapor. Prolonged eye contact with the vapor can
result in conjunctivitis.
Once a person is diagnosed as sensitized to TDI no furthur exposure can
be permitted. Persons with asthmatic-type conditions, chronic bronchi-
tis, other chronic respiratory diseases, recurrent skin eczema or
sensitization should be excluded from working with this material.

Carcinogenicity: No carcinogenic activity was observed in lifetime
inhalation studies in rats and mice (International Isocyanate
Institute).

* Note: Toluene Diisocyanate (TDI) has been listed in the NTP Fourth
Annual Report on Carcinogens. TDI has been designated as a substance
that may "reasonably be anticipated to be carcinogenic" as determined
by feeding studies on rodents fed with high oral doses. Furthermore,
the International Agency for Research on Cancer (IARC) has used this
NTP study to conclude that "there is inadequate evidence for the
carcinogenicity of TDI to humans". In addition, a two year study has
shown that TDI was not carcinogenic to rats.




Toxicology Data: TDI

Acute:
Oral, LD50.........: 5800 mg/kg (Rats)
Dermal, LD50.......: > 10 g/kg (Rabbits)
Inhalation, LC50...: 12.7 to 66 ppm for 1-4 hour (Rat)
Eye effects........: strongly irritating (rabbits) OECD Guidlines
Skin effects.......: Corrosive to skin (rabbits) OECD guidelines.
Sensitization......: 8kin sensitizer in guinea pigs.
ChroniC....v.2ve+2....: Rats and mice exposed to 0.05 to 0.15 ppm TDI
for two years resulted in irritation of the mucous membranes of the
respiratory tract (International Isocyanate Institute). 1In lifetime

inhalation studies conducted by Hazelton Labs for the International
Isocyanate Institute, TDI did not demonstrate carcinogenic (cancer
causing) activity in rats or mice.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water for 15 minutes. Get medical
attention
skin - wash thoroughly with soap and water. Remove contaminated
clothing and wash before reuse. Destroy contaminated shoes. If
irritation continues call a physician.
Ingestion - Do not induce vomiting. Get immediate medical attention.
Inhalation - remove to fresh air. Give oxygen if needed. If not
breathing, give mouth to mouth resuscitation. Call a physician.

Section VII: 8Spill or Leak Procedures

Steps to be taken in case material is released or spilled:
Contain the spill. Personnel who will be engaged in cleaning
up the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with 1-2% detergent in a
3-8% Ammonium Hydroxide solution in water. Let stand on affected
area for 10 minutes.

Waste Disposal Method: dispose in accordance with State, Local and
Federal regulations.

Section VIII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved organic vapor respirator
or self-contained breathing apparatus should be provided during
excess Or unknown exposures.

Ventilation: work area is to be provided with proper exhaust ventila-
tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.

Other Protective Equipment: Water source should be available to wash
skin or rinse eyes in case of inadvertant contamination.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed




CasChem, Inc.
40 Avenue A 2 . l q
Bayonne, N.J. 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 677 M~5
Product Code: 72035
Product Class: Adhesive
Chemical Abstract Number: 66071-12-3

HMIS/NFPA Hazard Identification System:
Health: 3 Reactivity: 1
Flammability: 3 Protective Code: G
Threshold Limit Value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 01/12/88
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg €68
Methyl ethyl ketone < 30 200 TWA 590 TWA 71.2
78-93-3 1988 AGCIH
Toluene Diisocyanate (TDI) < 0.5 0.005 0.04 TWA 88’AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: Not avail.
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: < 27
Density (lb/gal): 8.2
Appearance: Green, opadque, viscous liquid.

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: Flammable liquid N.O.S (Contains MEK) UN #1993

Flash Point: 35 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical.

Unusual Fire and Explosion Hazards: Closed containers may explode
when exposed to extreme heat. Avoid contact with sparks and open
flame.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended to
protect from product of combustion. Keep containers cool with water
spray to avoid rupture. Inhalation of decomposition products can
cause irreversible pulmonary damage.




CasChem Inc Page 2
Vorite 677 M5

Section V: Reactivity Data

Stability: Stable

Conditions to avoid: heat, sparks and open flame.

Hazardous Decomposition Products: products of incomplete combustion can
include CO, €02, oxides of Nitrogen, and TDI vapors.

Polymerization: May occur if in contact with oxidizing agents, water,
amines, and alcohols.

Section VI: Health Hazard Data

Effects of Overexposure:
Acute: Inhalation of the vopors may cause severe irritation of the
mucous membranes in the respiratory tract (nose, throat, lungs)
causing runny nose, sore throat, coughing, chest discomfort,
shortness of breath, and reduced lung function (breathing
obstruction). Isocyanates can cause skin irritation, reddenning,
rash, or blistering. Liquid aerosols or vapors are severely
irritating to the eyes and can cause pain, tearing, reddenning, and
swelling. If ingested, may result in irritation or corrosive action
to the mouth, stomach tissues, and digestive tract.

Chronic: Inhalation - As a result of repeated overexposures or a
single large dose, certain individuals may develop isocyanate
sensitization which will cause them to react to a later exposure at
levels below the TLV. Symptoms which include chest tighting,
wheezing, cough or asthmatic attack could be immediate or delayed up
to several hours after exposure. Prolonged skin contact can result
in the development of skin sensitization and could be brought on by
contact with very small amounts or as a result of exposure to vapor.
Prolonged eye contact with the vapor can result in conjunctivitis.
Once diagnosed as sensitized to TDI , no furthur exposure should be
permitted. Persons with asthmatic-type conditions, chronic
bronchitis, other chronic respiratory diseases, recurrent skin
eczema or sensitization should be excluded from working with this
product.

Carcinogenicity: No carcinogenic activity was observed in lifetime
studies in rats and mice (International Isocyanate Institute).

Note: Toluene Diisocyanate (TDI) has been listed in the NTP Fourth
Annual Report on Carcinogens. TDI has been designated as a substance
that may "reasonably be anticipated to be carcinogenic". Furthur-
more, the International Agency for Research on Cancer (IARC) has used
this NTP study to conclude that "There is inadequate evidence for the
carcinogenicity of TDI to humans" but "sufficient evidence for its
carcinogenicity to experimental animals".



CasChem Inc. Page 3

Vorite 677 M5

Toxicology Data: No available data on this product.

Emergency and First Aid Procedures:
Eyes....flush thoroughly with water for 15 minutes. Continue
flushing if irritation continues. Consult a physician.
Skin....wash thoroughly with soap and water. If a rash develops,
see a physician.

Ingestion....consult a physician or poison control center as soon as
possible.
Inhalation....remove to fresh air. Give oxygen if necessary.

Consult a physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled: remove all
sources of ignition. Evacuate personnel. Only properly equipped
personnel with respiratory and eye protection should remain. Spill

should be covered with vermiculite, sawdust or other absorbant

and transfered into an open container and treated for 24 hours before

disposal. Spill area can be washed with 1-2 % detergent in a 3-8%

Ammonium Hydroxide solution in water. Let stand on affected area for

10 minutes.

Waste Disposal Method: dispose in accordance with Federal, State, and

Local Regulations.

Section VII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved face mask with fresh
cartridges may be use for up to an hour during exposures near or
at the TLV since TDI has poor warning properties. At exposures
above the TLV, self contained breathing apparatus should be used.

Ventilation: Good mechanical ventilation 1is required to keep the

TLV of the components (Section II) at an acceptable level.
Protective Gloves: chemical resistant gloves should be worn.
Eye Protection: safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should

be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store 1in closed

containers. Protect from contamination with foreign materials.
Other Precautions: do not transfer into unmarked drums. Bulk contain-

ers must be grounded before opening and pouring. Store in a cool,

dry place,



7 CasChem, Inc.
40 Avenue A
Bayonne, N.J. 07002

Material Safety Data Sheet 2,2

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 677 M-8
Product Code: 72874
Product Class: Prepolymer
Chemical Abstract Number: 66071-12-3

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: 3 Protective Code: G
Threshold Limit Value (TLV):
See section II.

O

Printed Date: 09/20/89 Revision Date: 02/17/87
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Methyl ethyl ketone < 30 200 TWA 590 TWA 71.2
78-93-3 1988 AGCIH
Toluene Diisocyanate (TDI) <1 0.005 0.04 TWA 88’AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: < 30
Density (lb/gal): 8.2
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: FLAMMABLE LIQUID N.O.S. (CONTAINING M.E.K.) (PAINT AND

Flash Point: 55 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical.

Unusual fire and explosion hazards: Xkeep container closed. Isolate
from heat, electrical sparks and open flame. Closed containers may
explode when exposed to extreme heat.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended to
protect from product of combustion.

RELA




CasChem Inc. Page 2

Section V: Reactivity Data

Stability: Stable

Conditions to avoid: heat, sparks and open flame.

Hazardous Decomposition Products: products of incomplete combustion can
include CO, C02, oxides of Nitrogen, and dense smoke.

Hazardous Polymerization: Will not occur.

Section VI: Health Hazard Data

Effects of over exposure: Inhalation may cause headache, shortness of
breath, nausea, dizziness, and mucous membrane irritation.
Prolonged skin contact may result in systemic illness, and can cause
irritation and possible allergic reactions.
Eye contact can cause severe irritation and possible corneal damage.

Emergency and First Aid Procedures:

Eyes....flush thoroughly with water, get medical attention.
Skin....wash thoroughly with soap and water. If a rash developes,
see a physician.

Ingestion....call a physician as soon as possible.
Inhalation....remove to fresh air. Give oxygen if necessary. call a
physician.

Section VII: S8Spill or Leak Procedures

Steps to be taken in case material is released or spilled: remove all
sources of ignition. Evacuate personnel. Only properly equipped
personnel with respiratory and eye protection should remain. Spill
should be covered with vermiculite, sawdust or other absorbant.
Spill area can be washed with detergent and water.

Waste Disposal Method: dispose in accordance with Federal, State, and
Local Regulations.

Section VII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved face mask with an organic
vapor cartridge or a self-contained breathing apparatus is to be
provided.

Ventilation: Good mechanical ventilation 1is required to keep TLV

(Section II) components at an acceptable level.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection: safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken 1in handling and storing. Store in closed
containers. Protect from contamination with foreign materials.
Other Precautions: do not trnsfer into unmarked drums. Containers




CusChem,lnc..”ﬂ
40 Avenue A
Bayonne, N.J. 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 677 M1l
Product Code: 90167
Product Class: Prepolymer
Chemical Abstract Number: 66071-12-3

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: 3 Protective Code: G
Threshold Limit Value (TLV):
See section II.
Printed Date: 09/20/89 Revision Date: 09/26/88
Section II: Hazardous Ingredients
Chemical

2.2/

Vapor

Abstracts Percent TLV (OSHA/ACGIH) Pressure

Ingredient Name Number By Wght. PPM Mg/M mm Hg @68

Methyl ethyl ketone < 30 200 TWA 590 TWA 71.2
78-93-3 1988 AGCIH

Toluene Diisocyanate (TDI) <1 0.005 0.04 TWA 88’AGCIH

On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: < 30
Density (1b/gal): 8.2
Appearance: Clear, gold liquid.

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: FLAMMABLE LIQUID N.O.S. (CONTAINING M.E.K.)

Flash Point: 55 deg F (PMCC)
Extinguishing Media: foam, carbon dioxide, dry chemical.

Unusual fire and explosion hazards: keep container closed.

(PAINT AND RELA

Isolate

from heat, electrical sparks and open flame. Closed containers may
explode when exposed to extreme heat.
Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended to
protect from product of combustion.




CasChem Inc. Page 2

Section V: Reactivity Data

Stability: Stable

Conditions to avoid: heat, sparks and open flame.

Hazardous Decomposition Products: products of incomplete combustion can
include CO, C02, oxides of Nitrogen, and dense smoke.

Hazardous Polymerization: Will not occur.

Section VI: Health Hazard Data

Effects of over exposure: Inhalation may cause headache, shortness of
breath, nausea, dizziness, and mucous membrane irritation.
Prolonged skin contact may result in systemic illness, and can cause
irritation and possible allergic reactions.
Eye contact can cause severe irritation and possible corneal damage.

Emergency and First Aid Procedures:
Eves....flush thoroughly with water, get medical attention.
Skin....wash thoroughly with soap and water. If a rash developes,
see a physician.
Ingestion....call a physician as soon as possible.
Inhalation....remove to fresh air. Give oxygen if necessary. call a
physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled: remove all
sources of 1ignition. Evacuate personnel. Only properly equipped
personnel with respiratory and eye protection should remain. Spill
should be covered with vermiculite, sawdust or other absorbant.
Spill area can be washed with detergent and water.

Waste Disposal Method: dispose in accordance with Federal, State, and
Local Regulations.

Section VII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved face mask with an organic
vapor cartridge or a self-contained breathing apparatus is to be
provided.

Ventilation: Good mechanical ventilation is required to Xkeep TLV

(Section II) components at an acceptable level.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection: safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials.
Other Precautions: do not trnsfer into unmarked drums. Containers




CosChem,inc
40 Avenue A
Bayonne, N.J. 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 677 M3
Product Code: 72034
Product Class: Prepolymer
Chemical Abstract Number: 66071-12-3

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: 3 Protective Code: G
Threshold Limit Value (TLV):
See section II.

- 2.22

Printed Date: 09/20/89 Revision Date: 08/19/87
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (0OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Methyl ethyl ketone < 30 200 TWA 590 TWA 71.2
78-93-3 1988 AGCIH
Toluene Diisocyanate (TDI) < 1 0.005 0.04 TWA 88’AGCIH
on NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: < 30
Density (lb/gal): 8.2
Appearance: Clear, yellow liquid.

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: Flammable liquid N.0.S (Contains MEK) UN #1993

Flash Point: 55 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical.

Unusual fire and explosion hazards: keep container <closed. 1Isolate
from heat, electrical sparks and open flame. Closed containers may
explode when exposed to extreme heat.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended to
protect from product of combustion.




CasChem Inc. Page 2

Section V: Reactivity Data

Stability: Stable

Conditions to avoid: heat, sparks and open flame.

Hazardous Decomposition Products: products of incomplete combustion can
include CO, C0O2, oxides of Nitrogen, and dense smoke.

Hazardous Polymerization: Will not occur.

Section VI: Health Hazard Data

Effects of over exposure: Inhalation may cause headache, shortness of
breath, nausea, dizziness, and mucous membrane irritation.
Prolonged skin contact may result in systemic illness, and can cause
irritation and possible allergic reactions.
Eye contact can cause severe irritation and possible corneal damage.

Emergency and First Aid Procedures:

Eyes....flush thoroughly with water, get medical attention.
Skin....wash thoroughly with soap and water. If a rash developes,
see a physician.

Ingestion....call a physician as soon as possible.
Inhalation....remove to fresh air. Give oxygen if necessary. call a
physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled: remove all
sources of ignition. Evacuate personnel. Only properly equipped
personnel with respiratory and eye protection should remain. Spill
should be covered with vermiculite, sawdust or other absorbant.
Spill area can be washed with detergent and water.

Waste Disposal Method: dispose in accordance with Federal, State, and
Local Regulations.

Section VII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved face mask with an organic
vapor cartridge or a self-contained breathing apparatus is to be
provided.

Ventilation: Good mechanical ventilation 1is required to Xkeep TLV

(Section II) components at an acceptable level.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection: safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials.
Other Precautions: do not trnsfer into unmarked drums. Containers




© CasChem, Inc. -
40 Avenue A 2- 2 3
Bayonne, N.J. 07002

Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 759
Product Code: 72143
Product Class: Prepolymer
Chemical Abstract Number: 66071-12-3

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: 1 Protective Code: G
Threshold Limit Value (TLV):
See section II.

Printed Date: 09/20/89 Revision Date: 03/17/87
Section II: Hazardous Ingredients
Chemical Vapor
Abstracts Percent TLV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Toluene Diisocyanate (TDI) < 7.0 0.005 0.04 TWA 88’'AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: Nil
Density (1lb/gal): 9.0
Appearance:

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: Paint and related material.

Flash Point: 375 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical, halon 1211.

Special Fire Fighting Procedures/Unusual Fire or Explosion Hazards:
Full fire fighter protective clothing which leaves no skin surfaces
exposed and self-contained breathing apparatus are to be used. High-
ly toxic vapors may be generated by thermal decomposition or combust-
ion. Isocyanates, when reacted with water generate carbon dioxide
gas. Hot isocyanate may react vigorously with water. When heated,
sealed containers may rupture violently.




Section V: Reactivity Data

Stability: stable

Conditions to avoid: avoid contact with oxidizing agents, water, amines
and alcohols.

Hazardous Decomposition Products: products of incomplete combustion
can include CO, €02, HCN, NOx and TDI vapors (see section VI)

Polymerization: may occur if in contact with water or other materials
that react with isocyanates.

Section VI: Health Hazard Data

Effects of over exposure:

Acute:

Inhalation of the vapors may cause severe irritation of the mucous mem-
branes in the respiratory tract (nose, throat, lungs) causing runny nose
sore throat, coughing, chest discomfort, shortness of breath and reduced
lung function (breathing obstruction). Isocyanates can cause skin ir-
ritation, redding, rash, or blistering. Liquid aerosols or vapors are
severely irritating to the eyes and can cause pain, tearing, reddening,
and swelling. If ingested, may result in irritation and corrosive ac-
tion in the mouth, stomach tissues, and digestive tract.

Chronic:
Inhalation: As a result of repeated overexposures or single large dose,
certain individuals may develop isocyanate sensitivization which will
cause them to react to a later exposure at levels below the TLV. Symp-
toms which include chest tightening, wheezing, cough or asthmatic attack
could be immediate or delayed up to several hours after exposure. Pro-
longed skin contact can result in the development of skin sensitiviza-
tion and could be brought on by contact with very small amounts or as a
result of exposure to vapor. Prolonged eye contact with the vapor can
result in conjunctivitis.
Once a person is diagnosed as sensitized to TDI no furthur exposure can
be permitted. Persons with asthmatic-type conditions, chronic bronchi-
tis, other chronic respiratory diseases, recurrent skin eczema or
sensitization should be excluded from working with this material.

Carcinogenicity: No carcinogenic activity was observed in lifetime
inhalation studies in rats and mice (International Isocyanate
Institute).

* Note: Toluene Diisocyanate (TDI) has been listed in the NTP Fourth
Annual Report on Carcinogens. TDI has been designated as a substance
that may "reasonably be anticipated to be carcinogenic" as determined
by feeding studies on rodents fed with high oral doses. Furthermore,
the International Agency for Research on Cancer (IARC) has used this
NTP study to conclude that "there is inadequate evidence for the
carcinogenicity of TDI to humans". In addition, a two year study has
shown that TDI was not carcinogenic to rats.




Toxicology Data: TDI

Acute:
Oral, LDS50.........: 5800 mg/kg (Rats)
Dermal, LD50.......: > 10 g/kg (Rabbits)

Inhalation, LC50...: 12.7 to 66 ppm for 1-4 hour (Rat)
Eye effects........: strongly irritating (rabbits) OECD Guidlines
Skin effects....... : Corrosive to skin (rabbits) OECD guidelines.
Sensitization......: Skin sensitizer in guinea pigs.
Chronic......... eee...: Rats and mice exposed to 0.05 to 0.15 ppm TDI
for two years resulted in irritation of the mucous membranes of the
respiratory tract (International Isocyanate Institute). In lifetime
inhalation studies conducted by Hazelton Labs for the International
Isocyanate Institute, TDI did not demonstrate carcinogenic (cancer
causing) activity in rats or mice.

Emergency and First Aid Procedures:
Eyes - flush thoroughly with water for 15 minutes. Get medical
attention
Skin - wash thoroughly with soap and water. Remove contaminated
clothing and wash before reuse. Destroy contaminated shoes. If
irritation continues call a physician.
Ingestion - Do not induce vomiting. Get immediate medical attention.
Inhalation - remove to fresh air. Give oxygen if needed. If not
breathing, give mouth to mouth resuscitation. Call a physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled:
Contain the spill. Personnel who will be engaged in cleaning
up the spill are to be provided with proper respiratory,
skin and eye protection. Spills should be covered with vermicu-
lite, sawdust, or other absorbant. Absorbed material should be
placed in open containers and treated with water for 24 hours
before disposal. Spill area can be washed with 1-2% detergent in a
3-8% Ammonium Hydroxide solution in water. Let stand on affected
area for 10 minutes.

Waste Disposal Method: dispose in accordance with State, Local and
Federal regulations.

Section VIII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved organic vapor respirator
or self-contained breathing apparatus should be provided during
excess or unknown exposures.

Ventilation: work area is to be provided with proper exhaust ventila-
tion to maintain airborne concentrations below TLV.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection; safety goggles should be worn.

Other Protective Equipment: Water source should be available to wash
skin or rinse eyes in case of inadvertant contamination.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed




CasChem, Inc. -
40 Avenue A 0‘\’.3 ‘/

Bayonne, N.J. 07002
Material Safety Data Sheet

Emergency Phone 201-858-7964
CHEMTREC 800-424-9300

Section I: Identification
Trade Name: Vorite 677 M3
Product Code: 72034
Product Class: Prepolymer
Chemical Abstract Number: 66071-12-3

HMIS/NFPA Hazard Identification System:
Health: 2 Reactivity: 1
Flammability: 3 Protective Code: G
Threshold Limit Value (TLV):
See section IT.

Printed Date: 09/20/89 Revision Date: 08/19/87

Section II: Hazardous Ingredients

Chemical Vapor
Abstracts Percent TILV (OSHA/ACGIH) Pressure
Ingredient Name Number By Wght. PPM Mg/M mm Hg @68
Methyl ethyl ketone < 30 200 TWA 590 TWA 71.2
78-93-3 1988 AGCIH
Toluene Diisocyanate (TDI) <1 0.005 0.04 TWA 88’AGCIH
On NTP list and IARC Monograph 584-84-9 0.02 .15 STEL

Section III: Physical Data
Boiling Range: N/A
Vapor Density: Heavier than air
Evaporation Rate: Slower than ether
% Volatile by Volume: < 30
Density (lb/gal): 8.2
Appearance: Clear, yellow liquid.

Section IV: Fire and Explosion Hazard Data

D.0.T. Category: Flammable liquid N.0.S (Contains MEK) UN #1993

Flash Point: 55 deg F (PMCC)

Extinguishing Media: foam, carbon dioxide, dry chemical.

Unusual fire and explosion hazards: keep container closed. Isolate
from heat, electrical sparks and open flame. Closed containers may
explode when exposed to extreme heat.

Special Fire Fighting Procedures: standard fireman’s body protection
should be worn. Self-contained breathing apparatus is recommended to
protect from product of combustion.
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Section V: Reactivity Data

Stability: Stable

Conditions to avoid: heat, sparks and open flame.

Hazardous Decomposition Products: products of incomplete combustion can
include CO, CO2, oxides of Nitrogen, and dense smoke.

Hazardous Polymerization: Will not occur.

Section VI: Health Hazard Data

Effects of over exposure: Inhalation may cause headache, shortness of
breath, nausea, dizziness, and mucous membrane irritation.
Prolonged skin contact may result in systemic illness, and can cause
irritation and possible allergic reactions.
Eye contact can cause severe irritation and possible corneal damage.

Emergency and First Aid Procedures:
Eyes....flush thoroughly with water, get medical attention.
Skin....wash thoroughly with soap and water. If a rash developes,
see a physician.

Ingestion....call a physician as soon as possible.
Inhalation....remove to fresh air. Give oxygen if necessary. call a
physician.

Section VII: Spill or Leak Procedures

Steps to be taken in case material is released or spilled: remove all
sources of ignition. Evacuate personnel. Only properly equipped
personnel with respiratory and eye protection should remain. Spill
should be covered with vermiculite, sawdust or other absorbant.
Spill area can be washed with detergent and water.

Waste Disposal Method: dispose in accordance with Federal, State, and
Local Regulations.

Section VII: Special Protection Information

Respiratory Protection: a NIOSH/MSHA approved face mask with an organic
vapor cartridge or a self-contained breathing apparatus is to be
provided.

Ventilation: Good mechanical ventilation is required to keep TLV

(Section II) components at an acceptable level.

Protective Gloves: chemical resistant gloves should be worn.

Eye Protection: safety goggles should be worn.

Other Protective Equipment: safety shower and eye wash station should
be provided.

Section IX: Special Precautions

Precautions to be taken in handling and storing. Store in closed
containers. Protect from contamination with foreign materials.
Other Precautions: do not trnsfer into unmarked drums. Containers
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On the cover . . .

Castor Beans, a renewable resource, are obtained
from the castor plant (Ricinus Communis) which is
grown in tropical climates throughout the world.
Castor Beans are highly heterogeneous having varia-
tions in size, form and color, however, these varia-
tions do not affect the chemical composition of the oil
or its content. Castor oil is the base used in the prep-
aration of a number of unique and useful chemical
derivatives,
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CASTOR OIL AND ITS CHEMISTRY

A RENEWABLE RESOURCE

Castor oil, also known as Ricinus oil, is unique among all fats
and oils. It is:

1. The only source of an 18 carbon hydroxylated fatty acid with
one double bond,

2. ‘‘one of the few sources of naturally occuring glycerides that
approaches being a pure compound,”’—(Encyclopedia of
Chemical Technology, Vol. 5, Third Edition ©1979 John
Wiley, and Sons, Inc.).

Castor oil is regularly available on a worldwide basis from
many sources. Scientific and historical records reveal that re-
gardless of origin the chemical nature and composition are re-
markably uniform.

Castor oil is a triglyceride (ester) of fatty acids. Approximate-
ly 90% of the fatty acid content is ricinoleic acid, an 18-carbon
acid having a double bond in the 9-10 position and a hydroxyl
group on the 12th carbon. This combination of hydroxyl group
and unsaturation exists only in castor oil. The composition of
castor oil fatty acids, which is remarkably constant, is shown

The hydroxyl groups in castor oil account for a unique combi-
nation of physical properties; relatively high viscosity and spe-
cific gravity; solubility in alcohols in any proportion and limited
solubility in aliphatic petroleum solvents. The uniformity and
reliability of its physical properties are demonstrated by the
long-time use of castor oil as an absolute standard for viscosity.
Because of its highly polar hydroxyl groups, castor oil is com-
patible with, and will plasticize, a wide variety of natural and
synthetic resins and waxes, polymers and elastomers.

It has excellent emollient and lubricating properties and a
marked ability to wet and disperse dyes, pigments and fillers. In
the form of its chemical derivatives, castor oil’s application ver-
satility is further enhanced.

The hydroxyl groups, double bonds and ester linkages in cas-
tor oil provide reaction sites for the preparation of many useful
derivatives. The diagram shows the fundamental structure of
castor oil and its functions in these reactions.

Chemical reactions commercially used to produce important
castor derivatives are as follows:

. Acetylation Hydrogenation
below: Alkoxylation Isocyanate Reactions
Ricinoleic Acid (12-hydroxy oleic) 89.5%  a . dati
Dihydroxystearic Acid 0.7 Amidation Oxidation
Palmitic Acid 1.0 Caustic Fusion Polymerization
Stearic Acid 1.0 Chemical Dehydration Phosphate Esterification
Oleic Acid 3.0 E idati y }) :
° x1dation Olys1s
Linoleic Acid 4.2 POXICalio Pyrolysis
Linolenic Acid 03 Esterification Saponification
Eicosanoic Acid 0.3 Halogenation Sulfation
CHEMICAL REACTIONS OF CASTOR OIL
CASTOR OIL NATURE OF REACTION ADDED REACTANTS TYPE OF PRODUCTS
M.W. 928.5 -
(1) Hydrolysis Acid, enz%yme';1 'orst Twitchell E?tty acinds
) o reagent cataly: ycero
_____ 'C;_ _(|:__~.9§\_ — (2) Esterification Monohydric alcohols Esters
(o] 0 ESTER (3) Alcoholysis Gilycerol, glycols, Mono- and diglycerides,
| LINKAGE pentaerythritol, etc. monoglycols, etc.
0=¢C c= =0 (4) Saponification Alkalies Soluble soaps
-——t -t —— Alkalies plus metallic salts | Insoluble soaps
‘?‘ ‘?‘ ‘f‘ (5) Reduction Na reduction Alcohols
-C- -C- -c- {6) Amidation Alkyl amines, Amine salts
alkanolamines, etc. mides
I [ i |kanolami t Amid :
-C- -C- -C- (7) Halogenation SOCL2 Fatty acid halogens
| | |
-(|:— _(|: ) _?- (8) Oxidation, Heat, oxygen, crosslink agent Polymerized oils
-C- -C- -C- polymerization
| | | (9) Hydrogenation Hydrogen (moderate pressure) | Hydroxystearates
- ?' - C‘ - - (I: - (10) Epoxidation Hydrogen peroxide Epoxidized oils
-C- -C- - (11) Halogenation CLp, Bro, l2 Halogenated oils
- ——t —— — |~ ——t —— (12) Addition reactions S, maleic acid Polymerized oils
Hﬁ Hﬁ Hﬁ DOUBLE (13) Sulfonation H2804 Sulfonated oils
BOND
HC HC HC
-——+———~—————4—— 14) Dehydration Catalyst (plus heat) Dehydrated castor oil
-C- —(|3— -C- {1 4a) Hydrolysis, distillation Octadecadienoic acid
Y T ic fusi NaOH Sebacic acid
HC—OH HG—OH HC—OH HYDROXYL (15) Cauetic fusion e Gapryl alcohol
T . . S 16) Pyrolysis High heat Undecylenic acid
_? (|: (|: (16) Pyroly 9 Heptaldehyde
-C- -C- -C- (17) Halogenation PCLs, POCL3 Halogenated castor oil
[ | | (18) Alkoxylation Ethylene and/or Alkoxylated castor oils
-C- -({: - - (IZ - propylene oxides
l 19) Esterification Acetic-, phosphoric-, Alkyl and Alkylaryl esters
-C- -C- -C- (e} maleice, pth,haIic Phg;pha'te ‘esters
| | | anhydrides
-C- -C- -C- (20) Sultation H2S04 Sulfated castor oil
- (l; - - é - - l - . (Turkey red oil)
! ! i B ,'zg?:sggf .'s_‘ (21) Urethane reactions Isocyanates Urethane Polymers

Copyright 1982 CasChem Inc.




REFINED CASTOR OILS

Castor oil is essentially glyceryl trihydroxyoleate (tririci-
noleate), a clear, viscous, light colored fluid that is non drying
and quite stable. Its viscosity is greater than other fatty oils and it
is soluble in alcohol; insoluble in aliphatic hydrocarbons.

Castor oil has broad compatibility with oils, waxes, natural
resins and gums, synthetic resins (thermosetting and thermo-
plastic) and cellulosics. Its demonstrated characteristics are
emolliency, softening and soothing to the skin, lubricity, pene-
tration, plasticizing, surface wetting, pigment/dye dispersion,
mutual solvency, adhesion promotion.

Uses and Applications

A—Chemical Reactions
Refined Castor Oils are starting raw materials for many
chemical reactions. Please refer to chart on page 1.

B—General Uses
CasChem Refined Castor Oils have a broad, diverse record
of uses, summarized below. Emolliency is important to all
applications involving skin contact. The term “‘coupling
solvent”’ reflects the unusual combination of a long fatty
chain with hydroxyl group and unsaturation providing wide
compatibility with oils, waxes, resins, rubber and plastic
polymers.

MEDICINALS —cathartic (laxative) safe, mild

PHARMACEUTICALS—emollient, coupling solvent

COSMETICS—TOILET GOODS—PERSONAL PROD-
UCTS—emollient, pigment/dye dispersant, coupling sol-
vent.

SONAR FLUID—see DB Oil

LACQUER (CELLULOSIC)—for metal, wood, fabric, paper,
nail polish—plasticizer, pigment/dye dispersant

ADHESIVES (SOLUTION AND HOT MELT)—plasticizer,
tackifier, penetrant

PIGMENTS AND DYES—highly efficient dispersion medium

LUBRICATION (INDUSTRIAL)—compounds for metal
drawings and casting, cutting oils, soluble oils, machine lu-
bricants, penetrants

COATINGS (NON AQUEQUS)—pigment dispersion, plasticiz-
er, coupling solvent

SOAPS—to produce transparent bars and high solids liquids

INKS—plasticizer, tackifier, pigment dispersion, coupling sol-
vent

LEATHER—softener and preservative

LIQUID DIELECTRIC—see DB Oil

LUBRICANT BASE—alcohol base two cycle fuel

PHENOL AND CRESYLIC ACID COMPOUNDS—sol-
ubilizer for detergents, soaps, germicides, disinfectants, en-
gine cleaners

URETHANES—see Urethane Section on page 12

SEALANTS AND CAULKS—plasticizer and penetrant

HYDRAULIC FLUIDS AND BRAKE FLUIDS—lubricity
agent

RUBBER (NATURAL AND SYNTHETIC)—plasticizer,
mold release

GENERAL PLASTICIZATION—rosin, rosin esters, hydro-
carbons, natural and synthetic resins and gums, phenolics
(pure and modified)

WAXES AND POLISHES—penetrant, plasticizer

FIBER AND TEXTILE PROCESSING—utilizing the princi-
ples of lubricity, surface wetting, pigment/dye dispersion

VISCOSITY | SPECIFIC | 10DINE POUR
PRODUCT COLOR AGID Stokes GRAVITY | VALUE | HYDROXYL | SAPON. | POINT
NAME (Gardner) | VALUE @ 25°C 25°725°C | (WWS) VALUE VALUE F PRODUCT INFORMATION

AA-Standard 1+ 2 75 0.959 86 164 180 | —10 | Quality standard for industrial use requiring
high purity, light color and low acidity

AA-USP 1- 2 7.5 0.959 86 164 180 —10 | For medicinal, pharmaceutical and cosmetic
uses, meeting standards of U.S.
Pharamacopoeia and Cosmetics, Toiletry,
Fragrance Association

Crystal O 1- 2 75 0.959 86 164 180 —10 | Odorless and tasteless castor oil meeting
standards of U.S. Pharmacopoeia.

Crystal Crown 1- 2 75 0.959 86 164 180 —10 | Qdorless and tasteless castor il containing
F.D.A. approved anti-oxidant. Listed in Di-
rectory of Raw Materials (C.T.F.A.)

DB Ol 1+ 0.6 75 0.959 86 164 180 —10 | Super refined castor oil for specific applica-
tions requiring maximum purity with minimum
acidity and moisture;—sonar fluid, liquid di-
electric, urethane reactions

#1 0Ol 2+ 2 7.5 0.959 86 158 180 —10 | Technical grade for industrial use




POLYMERIZED OILS

These castor polymers have increased viscosities resulting
from cross-link and oxidative polymerization at the double
bonds and hydroxyl groups. The nondrying characteristic and
limited solubility are retained. The polymer structure enhances
plasticizing efficiency, lubricity and resin/plastic compatibility.
These products are superior agents for wetting and dispersing
pigments. They are useful in lacquers as plasticizers/dispersants
and are permanent, not subject to volatilization such as the short
chain ester plasticizers.

Castor polymers feature light color, compatibility and high
gloss. The high viscosity polymers impart toughness and bridg-
ing in lacquers (penetration control).

Basic Characteristics

Viscosity greater than most fatty oils
Soluble in alcohol; insoluble in aliphatic hydrocarbons
Broad compatibility with natural resins and gums, and with syn-
thetics, both thermosetting and thermoplastic
General plasticizer for resins, gums, polymers
Lubricity agent
Penetrant
Surface wetting agent
Pigment and dye dispersant
Coupling solvent
Adhesion promoter

Uses and Applications

CELLULOSE LACQUERS—for metal, wood, leather, paper,
fabrics, nail polish; imparting flexibility, toughness, gloss,
adhesion, abrasion resistance. As plasticizer components the
castor polymers permit high solids. Aid in sanding and rub-
bing. Pigment dispersant.

INKS—resin and binder plasticizer, media for dispersion of
pigments and dyes. Penetration and adhesion.

ADHESIVES: HOT MELT & SOLUTION—plasticizer and
coupling solvent for resins and modifiers.

LUBRICATION—industrial lubricants and penetrants. Plug
valve lubricant base (oil and solvent resistance).

POLISH—wood and metal, for permanence and high gloss.

CAULKS AND SEALANTS—flexibility, penetration, adhe-
sion.

LEATHER DRESSING—flexibility, permanence.

TACK RAGS—dust pick up.

HYDRAULIC FLUIDS—lubricity additive, safe on rubber and
plastics. _
RUBBER COMPOUNDING—‘‘nerve’’ reduction, milling
aid. Reacted with sulfur to produce factice (vulcanized oil),

an elastomeric processing aid.

GASKET CEMENT—resin binder and plasticizer.

VISCOSITY SPECIFIC I0DINE POUR
STOKES @ COLOR ACID GRAVITY VALUE HYDROXYL SAPON. POINT
PRODUCT NAME 25°C (Gardner) VALUE 26/25°C (WIS) VALUE VALUE F

Pale 170 1 2 4 970 80 160 184 -5
Vorite 105 26 4 2 975 85 130 170 -5
Pale 4 32 4 16 .998 70 158 212 5
Vorite 110 115 3 2 .990 82 102 166 15
Pale 1000 120 9 20 1.018 59 139 230 25
Vorite 115 192 3 2 .995 85 93 165 20
Pale 16 250 9 24 1.026 56 136 237 25
#15 Oll 250 1 14 1.013 64 137 220 35
#30 Oil 500 13 13 1.019 63 136 220 45
Vorite 120 700 4 2 1.001 82 78 160 50
#40 Ol 800 14 13 1.020 60 135 225 50
Vorlite 125 900 4 2 1.007 84 72 157 55




CONJUGATED DRYING OILS

CASTUNG DEHYDRATED
CASTOR OIL

Castor oil is converted to a drying oil when the hydroxyl
group and an adjacent hydrogen are removed from each 18 car-
bon chain by catalytic thermal treatment under vacuum. The hy-
droxyl and hydrogen are withdrawn as water, hence the
expression ‘‘dehydrated castor.”” The process yields an addi-
tional double bond in the conjugated position permitting rapid
polymerization and drying speed.

Basic Characteristics

Castung 103 GH is a light colored, low viscosity oil (1.8
poise minimum) with low free acidity. It is a triglyceride charac-
terized by a very high linoleic acid content. This feature and the
absence of linolenic acid account for the light color and non-
yellowing nature of its dry film. Drying is initiated by conven-
tional oil based driers. Castung oils are noted for their
combination of drying and curing speed, flexibility, adhesion,
chemical resistance, impact resistance, toughness, gloss, water
resistance,—all properties that are utilized in oleoresinous var-
nishes, alkyd and polyester resins, and many of the more ad-

vanced copolymer systems for solvent based coatings.

Polymerization through carbon-to-carbon linkages produces
higher viscosities,—Castung 403 UV and 403 Z3. These are
more reactive, the polymerization and drying rates being faster
than for Castung 103 GH.

The Castungs are the most versatile drying oils in terms of
total properties and greater reactivity within a safe range of
processing.

Uses and Applications

As superior drying oils the Castungs may be used as primary
binders to upgrade housepaints, enamels, caulks, sealants and
inks. In ‘“‘cooked’’ varnishes they combine with all the basic
resins, rosin, rosin-esters, hydrocarbons and phenolics to pro-
duce clear varnishes and vehicles for pigmented coatings. In
varnishes, alkyds and complex copolymers, they provide im-
pact resistance, flexibility, gloss, chemical resistance, adhe-
sion, flow and leveling.

The major applications are in high quality durable vehicles.
These include corrosion resistant coatings, traffic paints, wire
enamels, can linings, marine finishes, coil coatings, metal
decorating, can and tube coatings, aluminum paints, primers,
and appliance finishes.

J0DINE TOTAL SPECIFIC VISCOSITY POUR
PRODUCT ACID VALUE IODINE SAPON. GRAVITY COLOR stokes POINT
NAME VALUE (WKS) VALUE VALUE 25°C/25°C (Gardner) @ 25°C °F
Castung 103 G-H 4 136 156 190 0.931 4 1.8 -50
Castung 403 U-V 4 130 155 180 0.942 4 75 -35
Castung 403 Z-3 4 123 151 190 0.949 4 46 -5
Copolymer 186 13 128 163 169 0.968 7 250 +30
Copolymer 186-85 11 113 138 142 0.937 6+ 27 -




CONJUGATED DRYING OILS

COPOLYMER 186, SPECIAL CASTUNG VEHICLE

Copolymer 186 is a Castung derivative used in the prepara-
tion of quality varnishes and coating vehicles by cold blending.
It eliminates the inconvenience of varnish cooking or kettle re-
actions, and problems of fume control/air pollution.

Copolymer 186 is a polymer designed to produce vehicles
with outstanding properties and performance, by blending with
resins at room temperature. It provides a substantial improve-
ment in total properties over conventional drying oils such as
tung, dehydrated castor oil, oiticica, linseed and safflower. It is
not related to products obtained by copolymerizing a drying oil
with styrene, vinyl toluene, maleic anhydride, or acrylic
MONOMmeErs.

Copolymer 186/resin cold blends should be considered for
applications where an alkyd, epoxy ester, urethane alkyd or oleo-
resinous varnish is now being used. Outstanding performance
has been demonstrated repeatedly through exterior durability
testing, including test fence studies of critical coatings such as
clear exterior finishes.

Copolymer 186 is compatible with all the major coating res-
ins and is supplied as a concentrate or with 15% solvent as Co-
polymer 186-85.

Uses and Applications

Copolymer 186 blended with hydrocarbon or phenolic resins
produce excellent vehicles for aluminum pigments. Topcoats
and primers have demonstrated superior weathering, water re-
sistance and anti-corrosive properties. Storage tests on paint
prepared from these vehicles have shown excellent retention of
leafing properties and no viscosity change after one year.

Copolymer 186 is also used to modify alkyds. It is used in the
preparation of alkyd resins to increase the oil length. Alkyds
prepared with Copolymer 186 impart better flexibility, impact
resistance toughness without adversely affecting water and
chemical resistance.

Copolymer 186 can also be used to upgrade inexpensive dry-
ing oils. The addition of Copolymer 186 to these oils usually
improves dry, toughness, hardness, water and chemical resis-
tance. A 25% replacement of low priced drying oils with Copol-
ymer 186 is recommended as a starting point.

Since Copolymer 186 is a drying oil that provides chemical
resistance, water resistance, and toughness superior to other
oils, it is also useful in such applications as concrete anti-
spalling compounds, binders, caulks and sealants.

SPECIAL CASTUNGS

Partially dehydrated castor oils can be supplied on or-
der. These offer drying-curing characteristics with some
available hydroxyl groups—ideal structures for further re-
action (polymerization and reaction of the hydroxyl).
Specific inquiries are invited.

PRODUCT INFORMATION

Unbodied Castung is used with pure and modified phenolics to obtain fast dry coatings with maximurn alkali resistance as requiredin
sanitary can linings, corrosion resistant coatings, traffic paints, varnishes, ink vehicles, wire enamels and marine finishes. It provides
internal plasticization more effectively than any other drying oil. Castung 103 G-H is preferred for alkyd and copolymer resins.
Castung 103 G-H is a valuable addition to architectural house paints and enamels for gloss and flow.

Medium viscosity polymerized oil. Faster processing and drying than 103 G-H. Good kettling rate with difficult-soluble resins. Meets
specification MIL-O-15179A.

Polymerized Castung. Fast kettling rate produces lighter color, lower acid varnishes; compatible with most resins; recommended for

use with modified phenolics and in petroleum resin-based cold-cuts. Madifier for increased brushability and gloss in exterior paints
and enamels. Ideally suited for aluminum paint vehicles because of its fast dry, flexibility and low acidity.

Copolymer 186 permits the preparation of quality coating vehicles by cold biending. Itis compatible with a wide range of resins {phe-
nolic, modified phenolic, rosin esters, hydrocarbons and alkyds) at room temperature.




FATTY ACIDS

Three types of long chain monobasic acids are derived from
castor oil; HYDROXYLATED ACIDS which retain the
hydroxyl group and double bond, UNDECYLENIC ACID
resulting from the catalytic conversion of castor oil and CON-
JUGATED ACIDS.

HYDROXYLATED FATTY ACIDS

Carefully controlled hydrolysis of refined castor oil yields
ricinoleic acid (hydroxyoleic acid). 12-hydroxystearic acid is
the saturated counterpart produced from hydrogenated castor
oil. Neither is subjected to distillation which would cause
thermal degradation of the hydroxyl group.

P-10 ACID

A light colored liquid, consists of approximately 90%
hydroxyoleic acid, the standard technical grade of ricinoleic
acid.

FLEXRICIN 100

Flexricin 100 is a variant of P-10 Acid with lower acid value
and hydroxyl value. The lubricant and emollient properties are
quite effective. Use suggested where lower reactivity is re-
quired.

Uses and Applications

The C-18 fatty chain with hydroxyl group and double bond
provide a unique combination of reaction possibilities. The
soaps, amine compounds and esters are used in cutting oils, in-
dustrial lubricants, emulsifiers and metal working compounds.
Transparent bar soaps and high solids liquid soaps are made pos-
sible by the hydroxyoleic structure. This feature enables the
solubilization of phenolic and cresylic bodies in industrial ger-
micides, disinfectants and heavy duty detergents.

Polarity and surface wetting are important in the dispersion of
pigments and dyes. Thus P-10 Acid is utilized in inks, coatings,
plastics, cosmetics and toilet goods.

In resin synthesis P-10 Acid is effective modifier for coatings
and adhesive polymers such as the highly durable thermosetting
acrylics and non-drying plasticizing esters.

In the processing of fibers and textiles, hydroxyoleic acid
provides polarity, surface wetting and important reaction sites.
Textile processing agents including lubricants and softeners are
in use based on amination, esterification, sulfation, saponifica-
tion and ethoxylation.

12-HYDROXYSTEARIC ACID

This is the saturated counterpart of P-10 Acid. It is hard, buff
colored and waxy, similar to stearic acid except for the presence
of the hydroxyl group.

Uses and Applications

12-Hydroxystearic acid is a major component in lithium and
calcium base multi- purpose lubricating grease. The high melt-
ing point hydroxyl bearing chain produces glycerine-free gel
structures of great strength and workability,—the dominant fea-
ture of these heavy duty greases.

The hydroxystearic characteristics are used in cosmetic and
toilet goods, wax blends, polishes, inks and hot melt adhesives.

In coating resins the hardness, high melting point, and reac-
tive hydroxyl are utilized in both solvent and water based poly-
mers, and in plasticizer systems. 12-Hydroxystearic acid is
reacted with acrylic esters to produce hard, durable thermoset-
ting polymers used in the high quality automotive, industrial,
appliance and metal decorative finishes.

UNDECYLENIC ACID

Pyrolysis of castor oil produces undecylenic acid (11-un-
decenoic acid) which has eleven carbons with vinyl unsatura-
tion. It is one of the few odd numbered acids.

Undecylenic acid exhibits excellent fungicidal and bacterici-
dal properties. Being the most potent acid, it is still mild to the
skin and not destructive. It meets the National Formulary re-
quirements for use in fungicides. It is used in industrial fungi-
cides and bactericides.

The eleven carbon chain structure, with vinyl unsaturation,
suggests use as an intermediate in chemical syntheses,
polyamide plastics and fibers, perfume bases and synthetic
floors.

IODINE SPECIFIC VISCOSITY | POUR
PRODUCT ACID | VALUE | HYDROXYL | SAPON. | GRAVITY | COLOR stokes | POINT
NAME VALUE | (WNS) | VALUE | VALUE |25°C/25°C | (Gardner) | @ 25°C °F PRODUCT INFORMATION
P-10 Acid 180 | 89 162 186 | 0.940 5 4 10 | Aliquid, hydroxy fatty acid with a double bond in the
{(Ricinolelc acid). 9-10 position and a hydroxyl on the 12th carbon. It
imparts lubricity and rust-proofing qualities to soluble
cutting oils. Basis for grease, soaps, resin plasticiz-
ers and ethoxylated derivatives.
Flexricin 100 120 | 90 95 186 | 0.934 7 4 —15| Chemical intermediate for water soluble/dispersible
lubricants.
Ryﬂ;oxystearic 180 3 178 186 | 1.021 6 flakes 73‘;0 Saturated hydroxylated substitute for stearic acid.
cl
Undecylenic 297 | 135 - 303 | 0912 1 0.1 22°C| Conforms to MIL-F-36000.
Acid (N.F.) MP




CONJUGATED FATTY ACIDS

The conversion of Castung dehydrated castor oil to the acid is
accomplished by hydrolysis to yield #135 Acids. This product
is then distilled, producing ‘‘9-11 Acid,’’ a high purity conju-
gated fatty acid.

Refined castor oil contains 4% linoleic acid which is substan-
tially increased during dehydration so that in 9-11 acid, the total
linoleic content is 94%, of which 60% is conjugated 9-11
octadecadienoic acid.

CasChem’s 9-11 Acid is unique for several reasons:
Negligible amount of linolenic acid, a yellowing factor
Combined oleic and saturated acids are less than 10%
Absence of rosin acids
Absence of unsaponifiable matter

CasChem 9-11 Acid provides versatility by allowing reac-
tions to occur at the conjugated double bonds and at the carbox-
ylic acid end group. Hence, either functional group can be used
to form the polymer backbone leaving the remaining functional
group for further reactions.

Reactions most common at the carboxylic acid end group are:

—Salt formation
—Esterification
—Amide formation

Reactions most common at the conjugated double bonds are:

—Free Radical Polymerization
—Oxidation
Although CasChem 9-11 Acid contains approximately 60%
conjugation, during copolymerization or polymerization a
portion of the non-conjugated linoleic acid isomerizes to the
conjugated position, thus, maintaining the ratio of the two lino-
leic isomers throughout the polymerization process.
The net effect is the high level of conjugation and purity pro-
vides faster rates of polymerization while maintaining low vis-
cosity.

Uses and Applications

CasChem’s 9-11 Acid is well suited to reactions in standard

resin systems: alkyds (phthalic, isophthalic, pentaerythritol,
trimethylolethane, glycerin) and alkyds modified with styrene,
vinyltoluene, acrylate and methacrylate esters. 9-11 Acid is
used in the manufacture of high solids alkyds, acrylic and epoxy
ester resins. This usage is principally for Original Equipment
(OEM) product finishes such as interior sanitary lining can coat-
ings, exterior can coatings, appliance finishes, automotive top-
coats and primers and coil coatings. As chemical intermediates
9-11 Acid is used in Diels-Alder reactions, including vinyl ad-
ducts, to form addition products with fumaric, maleic and acryl-
ic acids, vinyltoluene and acrylonitrile.

As the fatty acid component in resin/polymer systems, 9-11
Acid provides excellent performance including:

adhesion impact resistance

flexibility
color retention in

exterior durability
Resistance to:

baking and overbaking water
abrasion resistance detergents
hardness food stains
cure speed chemicals
post forming corrosion

These properties are utilized in a broad list of resin/polymer
systems generally directed to coatings, inks and adhesives.
They are applicable to resin systems based on 100% solids, sol-
vent based and water based formulations. The following are
typical examples of the high performance coatings in which
9-11 Acid usage is indicated.

Maintenance Primers
and Topcoats
Containers for Foods &
Beverages (Interior/
Exterior)
Overprint Varnishes
High Speed Printing Inks

Coil Coatings
Appliance and
Product finishes
Automotive, primer
& finish coat
Automotive refinish
Tube Coatings
Marine finishes

I0DINE TOTAL SPECIFIC VISCOSITY POUR

PRODUCT ACID VALUE IODINE SAPONIFICATION GRAVITY COLOR stokes POINT
NAME VALUE (WKS) VALUE VALUE 25°C/25°C (Gardner) @ 25°C °F
9-11 Acid 198 153 180 199 0.903 1 0.3 10
135 Acids 193 141 161 196 0.915 5+ 0.7 10




ESTERS

HYDROXYOLEATES AND HYDROXYSTEARATES

The CasChem esters are important because they exemplify
the quotation ‘‘. . . one of the few naturally occurring glycer-
ides that approaches being a pure compound.”’

The castor esters are characterized by their high purity and
unique structure. The polar hydroxyl in the long chain is nor-
mally associated with surface wetting, lubricity and emulsifica-
tion. Esters are available from alcohol or glycol reactions
leaving a free hydroxyl at the 12th carbon. Additional linkages
are made at this position.

Solubility and melting point vary according to the structure
and unsaturation. Further diversity results from mono, di, and
tri ester structures, and various chain lengths. This provides a
wide range of viscosity, melting point, compatibility, solubility
and oxidation stability. In terms of applications, the esters are
summarized in the following categories:

PLASTICIZATION is characterized by:
Excellent flexibilizing; good ‘‘hand’’ and ‘‘drape’
Low temperature effectiveness, permanence, low volatility

Internal lubricity, evidenced also as mold release

Surface wetting and dispersing action

Good electrical properties. Low dissipation factor, high

volume resistivity and dielectric constant

The plasticizing effect is identified with natural and synthetic
rubbers and resins such as vinyls, phenolics, polyvinyl butyral,
rosin and its esters, Vinsol and cellulosics. Nerve breaking, re-
duction of polymer viscosity, and internal lubrication are key
properties of CasChem esters.

LUBRICATION

This characteristic is so significant as to find broad applica-
tion. In many instances the esters are used as direct Iubricants,
but their properties enable use as lubricity additives for mineral
oil bases, high melting point wax-like systems and water solu-
bles. Wide selectivity is available, the choice depending on vis-
cosity, compatibility, stability and wear qualities. CasChem
esters have a long record of practical, efficient service in indus-
trial lubricants, cutting oils, soluble oils, metal working com-
pounds, packing, sealants, plug valve greases, drawing

I0DINE SPECIFIC VISCOSITY POUR
PRODUCT ACID VALUE HYDROXY SAPON. GRAVITY COLOR stokes POINT
NAME VALUE (WIJS) VALUE VALUE 25°C/25°C (Gardner) @ 25°C °F
Flexricin P-1
{Methyl ricinoleate) 3 85 170 178 0.925 3 0.3 -20
Fiexricin P-3
(Butyl ricinoleate) 3 77 163 158 0.919 3 0.3 -15
Flexricin P-4
(Methyl acetyl 2 75 5 301 0.936 3 0.2 -15
ricinoleate)
Flexricin P-6
(Butyl acetyl 2 68 5 275 0.931 4 0.2 -25
ricinoleate)
Flexricin P-8
[Glyceryl tri(acetyl 1 76 5 300 0.967 2 2.4 —40
ricinoleate)]
Paricin 6
(Butyl acetoxystearate) 4 2 5 276 0.918 2 0.3 20
Paricin 8 1.8
[Glyceryl @
tri(acetoxystearate)] 1 2 5 298 0.955 1 37.8°C 30
Flexricin 9
(Propylene glycol 2 77 288 159 0.960 2 3.0 -15
mono—rlclnoleate)
Flexricin 13
(Glyceryl mono- 5 77 345 160 0.985 2+ 88 20
ricinoleate)
Flexricin 15
(Ethylene glycol mono- 2 81 260 170 0.965 2 37 -5
ricinoleate
Flexricin 17
(Pentaerythritol mono- 3 74 328 157 0.999 8 31.0 0
ricinoleate)




ESTERS

compounds, and 2 cycle alcohol based fuel-lubricant mixtures. DISPERSANTS FOR PIGMENTS AND DYES

One of the broadest applications deals with the processing of
textiles and fibers. This requires lubricity both for metal, over
which the fiber and textiles are handled, and to assure protection
of the fiber itself. CasChem esters have played an important role
in the treatment of both natural and synthetic fibers. They are
used in softening agents, finishing agents, emulsifiers,
defoamers and wetting agents. The polar hydroxyl group is con-
ducive to emulsification, and the long chain offers heat stability,
a major factor in textile processing.

The combination of surface wetting and lubricity is ideal for
all types of coatings, inks and plastics. Nitrocellulose lacquers
and inks are pigmented with castor based esters which are also
built-in non-volatile plasticizers. Adoption of these basic princi-
ples finds current usage of esters ranging from low viscosity to
high melting point solids. The latter are important to high con-
centration color chips for the plastics industry, for colored pen-
cils, crayons, hot melt adhesives, and transfer inks. For detailed
information see page 18.

ELECTRICAL AND SONAR

DB oil has very high purity with low acidity and moisture,
free from foreign matter. These conditions account for its long
usage as a Sonar Fluid. Its electrical properties are equally im-
portant in high performance condensers, transformers and ener-
gy storage capacitors. Other castor esters such as Flexricin P-8
and Paricin 8 have shown advantages as a dielectric liquid in
high performance capacitors, transformers and energy storage
capacitors.

CHEMICAL INTERMEDIATES

Castor esters are starting materials for chemical reactions, or
adducts. The alkyl esters can be used in the preparation of
alkanolamides. Also, the production of esters by transesterifi-
cation eliminates the need for using ricinoleic acid. The castor
esters are well suited to sulfation, and alkoxylation.

PRODUCT INFORMATION

Low-temperature plasticizer for rubber polymers; produces low durometer stock. Lubricant-plasticizer in phenolic molding resins.
Plasticizer for epoxy resin systems.

Outstanding plasticizer for polyvinyl butyral, rosin, Vinsol resin, and cellulose acetate butyrate. General purpose plasticizer for nitro-
cellulose, ethylcellulose.

All-purpose ester plasticizer for lacquers and vinyls. Plasticizer and processing aid for low-temperature specification rubber com-
pounds. Low volatility. Confers exceptional cold crack resistance and plate release to flexible nitrocellulose lacquers; widely used in
leather finishes.

Highly efficient plasticizer for nitrocellulose lacquers, imparting excellent plate release, cold crack resistance and high gloss. Provides
good permanence and is often used in cojunction with polymerized castor oils. Used as a lubricity agent in textile finishes.

Very low volatility. Excellent electrical properties, extrusion lubricity and heat stability. Used in vinyl wire-jacketing, semi-rigid vinyls
and flexible nitrocellulose lacquers.

Oxidation-stable plasticizer for vinyls; used in plastisols for non-exudation, easy deaeration and maintenance of low viscosity. Low
Viscosity, saturated ester for lubrication penetration.

Lubricant plasticizer for vinyls, especially high-temperature wire jacketing. Negligible volatility, outstanding electrical properties and
extrusion [ubricity. Heat and oxidation-stable. An excellent grinding medium for pigment dispersions, especially for vinyls. An out-
standing plasticizer for nitro-cellulose, conferring flex-life retention and minimal color development. Excellent high temperature lubri-
cant for metals.

Di-hydroxy ester. Wetting agent, dye solvent, wax plasticizer. Confers high dye-carrying efficiency and penetration in lipstick formuia-
tions. Chemical intermediate.

Tri-hydroxy ester. Wettin%agent, wax plasticizer, plasticizer and mold release agent for rubber polymers anti-foam agent. Meets
Specification OS9784A (Dept. of Navy, Bureau of Weapons). Used in binder of rocket propellants. Chemical intermediate.

Di-hydroxy ester. Plasticizer, chemical intermediate, component in hydrocarbon resistant plug valve greases having good low tem-
perature, low viscosity properties.

Desirable combination of three primary hydroxyls with secondary hydroxyl on the long chain. Chemical intermediate.




HYDROXY WAXES

The addition of hydrogen changes castor oil to a hard, brittle,
wax known as Castorwax, or Opalwax. The saturation of double
bonds converts each hydroxyoleic chain to hydroxystearic. The
resulting triglyceride is characterized by extreme insolubility,
very narrow melting range, lubricity, excellent electrical prop-
erties, pigment and dye dispersibility, and coupling action for
immiscible waxes, resins, rubbers and polymers.

Castorwax is insoluble in most organic solvents at room tem-
perature. Small amounts can be dissolved in chloroform or
chloroform/butanol blend. Solubility is good in hot solvents but
in most the Castorwax will solidify on cooling. A narrow melt-
ing range is due to the high purity of castor’s structure, 90% ric-
inoleic acid.

The insolubility is utilized in all types of systems requiring
resistance to water, oils and fats, crude petroleum and deriva-
tives. The lubricity feature is used in solid lubricants, drawing
compounds and metal working products. The compatibility of
Castorwax with waxes, both natural and synthetic, resins, rub-
bers and polymers is utilized in high melting point systems as a
mutual solvent or coupling agent.

Examples of these properties are seen in paper coatings (solu-
tion or hot melt) for food packaging including bakery goods and
candies. The lubricity and resistance to solvents and oils are util-
ized in special lubricants such as plug valve greases. In cosmet-
ics and pharmaceuticals the emolliency and pigment/dye
dispersant properties are important—as are the compatibility
with oils, resins and esters. Hydrogenated castor oil is recog-
nized for the ability to develop maximum pigment density in lig-
uid toners for electrophotographic material. Internal lubrication
and mold release in plastic processing supplement the coupling
action with resins and polymers. The high melting point, hard-
ness and minimum shrinkage are critical to hot melt composi-

tions such as adhesives, sealants and textile transfer inks based
on cellulosics, acrylates, vinyl butyrals and the various hard res-
ins. Castorwax functions efficiently, generally reducing the
melt viscosity.

Uses and Applications

Cosmetics and Toiletries
Investment Casting
Pencils & Crayons
Tabletting, - Controlled

release binder
Lipstick

Metal Drawing Lubricants

Packing and Sealants

Processing aid for Rubber
and Plastics

Strippable Coatings

Dielectric Compounds

Carnauba Wax substitute Anti-perspirant Sticks

Wax Polishes Potting Compounds

Castorwax is the source of 12-hydroxystearic acid for lithium
and calcium base lubricating greases. These multi-purpose
greases have outstanding workability and life, long range stabil-
ity, high drop point and water resistance.

Castorwax MP-70 and MP-80 are variations in which the
hardness/brittleness are not so extreme. Greater flexibility and
ductility are available with improved solubility. The applica-
tions, generally similar to those for Castorwax, are important to
formulators of Cosmetics and Toiletries.

Other wax-like derivatives of this group include the methyl
ester of 12-hydroxystearic acid, glycol esters and glyceryl
mono-ester. Each provides the classical castor oil-Castorwax
properties with variations introduced by the alcohol/glycol sub-
stitution on the hydroxystearic chain. This means differences in
hydroxyl value and molecular weight, thus changes in melting
point and hardness. The basic characteristics of lubricity,
pigment/dye dispersion and coupling agent remain unchanged.

10DINE SPECIFIC | PENETRA- | MELTING
PRODUCT ACID | VALUE | HYDROXYL | SAPON. | GRAVITY TION POINT
NAME VALUE | (WWJS) | VALUE VALUE | 25°C/25°C | HARDNESS € PRODUCT. INFORMATION

Castorwax 2 3 158 180 1.02 2 87 Conforms to MiL-P-2018A.

Castorwax MP80 2 29 158 180 0.98 9 80 7
Modification of Castorwax with broader meiting ranges,
greater flexibility and improved solubility-compatibility.

Castorwax MP70 2 38 158 180 0.98 42 70

Paricin 1 5 3 164 179 1.02 19 52 Lubricant/processing aid for buty! rubber. Wax firming

{Methyl agent in cosmetics and speciaity inks. Source of

hydroxystearate) hydroxystearic acid for glycerine-free multi-purpose lithi-
um greases.

Paricin 9 4 4 289 160 1.03 12 53

(Propylene glycol

mono-hydroxy-

stearate
Soluble in alcohols and ketones. Wax modifiers, firming

Paricin 13 6 5 320 162 1.05 15 69 agents in pharmaceuticals and cosmetics (hair prepara-

(Glyceryl mono tions, lipsticks), slip additives in varnishes. Physical prop- |

hydroxystearate) erties ap‘?roach those of spermaceti for Paricin 9, bees-
wax for Paricin 13 and candelilla wax for Paricin 15.

Paricin 15 3 5 266 169 1.02 5 66

(Ethylene glycol

mono-hydroxy-

stearate

Paricin 18 2 3 91 90 0.97 11 69 Saturated, low melting point wax.

Stearyl 12-

ydroxystearate)
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HYDROXYAMIDE WAXES
RICINOLEAMIDES AND HYDROXYSTEARAMIDES

These are produced by the reaction of amines with the carbox-
yl group of ricinoleic and hydroxystearic acids. Possessing one
or more hydroxyls they are high melting point wax-like materi-
als. The hydroxystearamides are very hard waxes, the ricinola-
mides are softer, and both are extremely resistant to alkalis and
acids—in contrast to the natural and synthetic ester waxes.

The amide waxes are insoluble in most organic solvents.
They are broadly compatible with natural waxes, paraffins,
gums, rosins and synthetic resins, cellulosics, polyvinyl chlo-
ride, polyethylene, polypropylene, polystyrene and rubber
polymers. In addition to providing slip, antiblock and
lubricating properties to the various polymer resins, the hydrox-
yl group provides needed compatability during processing and
aids in the dispersion of pigments and other additives when
compounding. Finished molded and extruded articles have im-
proved gloss and a reduced tendency to build electrostatic
charges on their surfaces.

The significant features of these unique castor derivatives are:

Broad compatibility Thermal stability

Lubricity Chemical inertness

Hard wax-like structure Strong coupling solvent

Excellent electrical action

These properties typify the extra performance characteristics
attributed to the hydroxylated long chain structure. The selec-
tion of Flexricin and Paricin products is generally related to the
type of polymer system, melting point, hardness, thermal stabil-
ity and the required solubility/compatibility. The latter feature is
a function of the unsaturation and hydroxyl value.

Uses and Applications

Packings and sealants

Mold lubricant and release agent in plastic extrusion, molding
and calendering

Viscosity reducer for polymer—tesin hot melts

Anti-static agent for textile processing

Solid pigment dispersant for color concentrates used in plastics,
inks and coatings. See page 18

Plasticizer—coupling agent for hot melt adhesives and textile
printing compounds

Wire drawing and metal working lubricants

Binder-lubricant for powdered metals

Investment casting waxes

Processing aid for rubber, plastics and polymers

Electrical casting compounds for potting condensers and

properties Slip property transformers. Cable filling and insulation coatings
Wetting and surface Dispersing action Anti block, anti static agent for inks, adhesives and coatings
activity Lubricant base for plug valve greases
IODINE SPECIFIC | PENETRA- | MELTING
PRODUCT ACID | VALUE | HYDROXYL | SAPON. | GRAVITY TION POINT
NAME VALUE | (WIJS) | VALUE VALUE | 25°C/25°C | HARDNESS °C PRODUCT INFORMATION

Flexricin 115 5 80 295 15 1.00 90 46

N(beta Hydroxy Ethyl)

Ricinoleamide

Flexricin 185

N,N’ Ethylene Bis- 5 93 159 11 1.02 19 89 Have good lubricating and anti-static properties. Lu-

Ricinoleamide bricant for plastics and metals; mold release agent;
anti-blocking agent for textile coatings; stip-agent for

Paricin 210 varnishes and lacquers. Raise tack-free point of hot-

(N Stearyl 12 1 5 93 10 0.98 102 melt compositions. Other uses include electrical pot-

hydroxystearamide) ting compounds, plug valve lubricants, crayons, wax
blends, high-temperature greases. The high meltin

Paricin 220 .| point waxes are used as anti-blocking agents in hig

N(2 Hydroxy ethyl)-12 1 4 300 14 1.05 1 104 | speedinks and coatings for labelsand aluminum foil.

Hydroxystearamide

Paricin 285 .

N,N’ Ethylene Bis 4 4 165 14 1.02 1 140

12-Hydroxystearamide

11



Urethane polymers resuit from the reaction of hydroxyl groups (-OH) in polyols
with isocyanate groups {-NCO) in polyisocyanates or prepolymers. Castor oil has
three hydroxyl groups and reacts with di—or polyisocyanates to form cross-linked
urethane systems {clastomers, coatings, binders, etc.}.

Polyols derived from castor oil, of varying functionality, are available for use in
urethane reac:mns These polyols differ chemically from- the polyester and

polyols used in the prep of They have fewer ester groups
thzn polyesters, coutain no e!her Tinkages as found in the polyethers, and are there-
fore more hydrolytically stable than these other polyols.

The ricinoleate polyols exhibit exceptional pigment-wetting ability. Their pig-
ment and dye carrying capacity is used for efficient color incorporation. Further-
more, low shear is required when making such dispersions, offering optimum
production efficiency.

CasChem’s. identification for its urethane polyols is “‘Polycin’ followed by a
number.

Urethane prepolymers of varying reactivity are availabie for use in urethane reac-

tions. A prepolymer is the reaction product of a potyol with excess polyfunctional-

isocyanate and is capable of further reaction with polyols. CasChem's identification
for its urethane prepolymers is ““Vorite™ followed by a number.

The following sections describe CasChem’s Vorite/Polycin urethane systems de-
veloped for use in the (clccommumcauons and electrical industrics, Biothane ure-
thane systems for use in the bi d i 1al filter i i
chemicals for use in coatings applications.

The urethane systems described in this bulletin are only a partial listing of the
many systems that can be formulated by CasChem. CasChem has been manufactur-
ing and formulating urethane systems for more than twenty years. Our technical
staff is available for fnrmulaung systems specifically designed to meet your per-

and

VORITE/POLYCIN POLYURETHANE SYSTEMS
FOR TELECOMMUNICATION AND ELECTRICAL
APPLICATIONS

POLYURETHANE SYSTEMS AND CHEMICALS

-

1B,

for

A
Electrical

Vorite/Polycin Polyureth y

The Vorite/Polycin polyurethane systems have been serving the
tions, electrical, and electronic fields forover twenty years. CasChem offers a com-
plete line of systems specifi
potting and encapsulation of components used by these industries.

These systems consist of two liquid components, the Vorite prepolymer and the
Polycin polyol, which are easity nuxed and cure at room temperatute 10 yield ute-
thane having tes. They offer the
tages over other polyurethanes: lowcr stress at high hardness, better molsmre

(low moistare vapor p and water i
ic stability, better shock and sound better handling p
sitive to moisture and consequent gassing), low viscosity, good adhesion, good
chemical res:stance excellent clectrical propertics. They are unique for their low

low on curing and low shrinkage, thus oot ad-
verscly affecung prc“urc or temperature sensitive equipment. They are non-
tocopper, and wuh aterials found in elect

lists some

ical

apparatus. The table covering

of CasChem’s Vorite/Polycin systems that have been widely accepted in the tele-
communications, electronic, and electrical industries. Typical applications are: pot-
ting and encapsulation of Joad coils, mercury and reed relays, voltage regulators,
transformers, cable plugging, cable splice encapsulation, circuit embedment,
transistorized ignition systems, and shock absorbers.

mnpqaﬁnefolmndbymovenwreaama(wc theanngmeum\ptmems Vorite 1o 50°C maximum and Polycin t0 80'

‘ucing; howeve, the gol time ¥l ba decr

VISCOSITY (CPS) @ 25°C .
ux /ATI0 | HaRDNESS | TENSILE TeAR |-GELTIME | DENSITY
“H(paW) x| {SHORE) | - (PSI) P4 PU) | AMINUTES) - (#5) PRODUCT WFORMATION
44 “8400 1300 80A *|2000'] 95 200 45 1,174 | System 86 is a medium hardness, low viscosity polyurethar
56 500 0973 . |- casting compound. The Vorite propolymer does not contain TDI
and'has a low vapor pressure, thereby mmtmizlngh potential
“vapor hi . This system has been recommended for potting au-
3 E diotrans , inductors, and capacitors. -
Voilts:689-M2_{ /50 1450 500 | 25007 200 }400.| .80 1,168 ‘.-Symusalelamhald low viscosity, non-TDI based
Potycin 876-M4. ~50: 0.973 pofyugrgl'g:ne for potting and ancapsulamg ucamns whchm
- Sic
) 01 appl-cat«:-ns lno!udmg pmmg transformers, oods trans-
90 Vorite 689-M2 55 9800 2500 70D | 3000 100 [1000 | 85" 1168 | System 90.is a high hardness, iow viscosity, non-TD! based
Polycin 640-M2 45 |2 "s60 0975 | polyurethane with excetint macfianical ropories. It contains no
¥ “fillers ar -plasti or
v - veq«lmgmy\mhwgoodeim\ganm
95 Vorite-719-M1 36 [* 5000 1200 6OA:. . - 40 11474 | System 95iis 4 fow hardness, low viscosity, non-TDI based
Polycin 935 & 800 600 | 100 | 110 0957 .| polyurethane having outstanding hydrolytic stability and chemical
resistance. i 3% 0 6%
. thereby msunng an air and water tight seal. is recommsnded for
use in potling load coils, load coii-cases, cable stubs and
lice. encapsulation.
and urethane - > g 5 T
96M-1 Vorite. 727-M2 44 1800 900 63A 425 100 84 50 1.130 smem 96M-1isa m hardness fow viscosity, rion-TO) based
Polycin 974-Mt 6 1000 0.960 wothane system exceiient adhesion, chemical
. Jeststanoe, yr}rolyuc slahdnty It rocommended 'for use in
. .|/ potingiidad cofs; cable siubs, and lerminal biocks
97 Vorite 729 40 . 550 800 55A | 600, 200 | 129 140 1170 s mehsasok.veylowvlsoosl ion-TO! based pojyure-
. Polycin 989 M-1 { 60 700 5540 | s s oot ow o
B |lymakenmealbrpomngshesssensmvamponmlssuchas
S feed relays and ferrod sensol
* [ Verite 719:M1 3 5000, 1100 60A | 600 00 | 110 40 1174 |"Syatem 106:is ‘. low. hardness, low viscosity, non-TOI based
Polycin 1598 64 700 0957 rethane having olitstanding hydrolytic stability. It passes the
Roval Avionics Tost (28 days @ 95% R H.100°C) and is recom-
‘mended for poiting components requiting good outdoor weather-
‘lngsud'\asm:eqmna{ blocks and pedesfals.
-2 108M-1" | vorite 787 32 2280 975 50A | 180 70 31 80 1.130 108M-1 is a soft, low . 5on-TD! based polyure-
designed for use in Polycin 1631-M1 68 465 0.980 lhane havlng outstanding low tamperature properties. | is recom-
mended for applications requiring kow embedment stress and
excellent temperature cyching properties (—60°F to 180°F).
Reenterable |vorite 715-m1 17 130 300 35 130 a9 30 1:019 - | Reenterable Encapsutant is a very low viscosity, non-TOI based
g advan- Encapsulant | Potvein 93443 8 315 0,834 having a unique o ofowtear and tenic
physical
{
5, better hydrolyt. ?ropemes, w%em;;" i its low \‘nsoosdy make it an wesl
ies (less sen-
‘Nw Al viscosies, gel times, densities; and wyslcal rties are at 25°C.
it vésich il cure inabout 7 10 10 days. Howsver, curing can-be accelerated wnngovem at room
maximur. wil also




POLYURETHANE

Biothane Systems for

BIOTHANE™ SYSTEMS FOR BIOMEDICAL APPLICATIONS
) o MIX RATIO
CasChem’s Biothane polyurethane systems have served the biomedical field for SYSTEM # COMPONENTS (PBW)
over fifteen years in such critical areas as blood and human tissue contact. The 2208 Vori
. . .. . orite 689 48
Biothane systems consist of two liquid components, the Vorite prepolymer and the Polycin 936 52
Polycin polyol, which when mixed together cure at room temperature to yield the
crosslinked urethane.
Recognizing that different product.designs require a specialized approach,
CasChem has developed a broad line of Biothane Systems which exhibit a variety of 229 Vorite 689 38
processing and performance properties: Typical of these are: low viscosity systems Polycin 943 62
for penetration and bubble release; high viscosity systems for controlled flow and
penetration; thixotropic systems for non-penetration and non-flow; slow, medium
and fast gelling systems; low, medium and high hardness systems; alcohol resistant 230 Vorite 689 16
systems. ] . . , Polycin 942 54
Consistent with our desire to offer the ultimate in performance, the following
properties have been designed into every Biothane System: resistant to ethylene ox-
ide and steam sterilization; low shrinkage and low exotherm; low moisture sensitivi- 236 Vorite 689 44
ty; excellent hydrolytic stability; heat stable; excellent wetting; good adhesion to a Polycin 957 56
variety of substrates.
The table covering Biomedical applications lists some of our Biothane Systems
which are being used as potting and encapsulating compounds, adhesives, coatings,
and sealants for devices such as hollow fiber and folded membrane artificial kid- 251 ¥0{itq 6897 49
neys, blood oxygenators, blood filters, catheters, and industrial filters. olycin 93 51
255  |vorite 1701 42
Polycin 1670 58
256  |vorite 1701 41
Polycin 1679 59

URETHANE CHEMICALS FOR COATINGS APPLICATIONS

POLYCIN POLYOLS ings are characterized by an unusual combination of high hard-

ness and flexibility. Uses for Caspol polyol based urethanes

Polycins are hydroxyl terminated polyols and are used to for-
mulate coating, adhesives and sealants.

Ask your CasChem representative or write for technical liter-
ature covering our Caspol™ polyols for high solids, high per-
formance, two component polyurethane coatings.

Caspol polyols are used to formulate coatings with the fol-
lowing properties:

—high solids at low viscosities, outstanding water resist-
ance, durability, superior color retention, high impact and abra-
sion resistance, high initial and retained gloss, ability to adhere
to a variety of substrates, good resistance to alkalies and acids,
lubricating oils, ozone, cold check and weathering. The coat-

include coatings for buses, trucks and railways cars, aircraft
topcoats, marine and maintenance coatings (concrete and metal
tanks, bridges, etc.), plastic parts and equipment housings as
well as traditional uses such as wood and leather finishes.

VORITE PREPOLYMERS

Vorite NCO terminated prepolymers are used as the reactive
component of two package urethane coatings and are curable
with both polyols and amines. Several of the Vorites relatively
low viscosities make them useful in high solids or 100% solids
applications.




SYSTEMS AND CHEMICALS

Biomedical Applications

VISCOSITY (CPS) @ {25°C) GEL TIME (25°C)
HARDNESS DENSITY
COMPONENTS MIX MASS (gm) (MINUTES) (SHORE) (g/ce) PRODUCT INFORMATION
11,000 3200 60 106 63/44D 1.16 Biothane System 228 is a moderately high hardness, low viscosi-
800 .96 ty, non-TDI based polyurethane. It has excellent wetting proper-
ties, good adhesion to many plastics, and good cutting properties.
It is recommended for potting hollow fibers used .in artificial kid-
neys.
11,000 90,000 60 30 75A/73A 1.16 Biothane System 229 is a thixotropic, non-TDI based polyure-
450 1.00 thane of moderately low hardness. Thixotropy develops almost in-
stantly upon mixing. It is recommended for applications requiring
non-penetratin?( and non-flow properties such as folded mem-
brane artificial kidneys.
11,000 740(40°C) 300 50 50/35D 1.16 Biothane System 230 is a relatively low viscosity, non-TDI based
800 94/91A 0.96 polyurethane specially designed to minimize bubble generation
when applied to humectant and moisture containing membranes.
It is recommended for use in folded membrane artificial kidneys.
11,000 11,800 300 27 61/44D 1.160 Biothane System 236 is a high viscosity, moderately high hard-
10,500 0.986 ness, relatively fast ?elling, non-TDI based polyurethane. Its high
viscosity and fast gellation make it ideal for applications requiring
controlled flow and penetration, such as folded membrane artificial
kidneys.
11,000 2600 300 40 62/54D 1.16 Biothane System 251 is a low viscosity, high hardness, non-TDI
800 0.96 based polyurethane. It has good adhesion, is resistant to alcohol
and water; and is recommended for use in industrial filters.
8500 1500 60 9 80/63A 1.18 Biothane System 255 is a low viscosity, moderately hard, very
250 1.02 fast gelling, non-TDI based polyurethane. It is recommended for
use in hollow fiber artificial kidneys where fast production cycles
are required; and for use in special fibers (such as polypropylene
hollow fibers) where minimum penetration into the fiber is required.
8500 1600 50 25 85/70A 1.18 Biothane System 256 is a low viscosity, moderately hard, non-
800 0.96 TDI based polyurethane. It has good alcohol and water resistance
and can be dry-cut (no cutting lubricant is required). It is recom-
mended for use in hollow fiber artificial kidneys.
Note: Biothane Sx‘stems will reach full cure at room temperature in about 7 to 10 dags. However, curi'r‘\g can be accelerated
by curing overnight at room temperature followed by an oven cure of 8 hours at 80°C. Preheating the components, Vorite to
50°C maximum and Polycin to 80°C maximum, will also accelerate curing, however, the gel time will be decreased.

URETHANE CHEMICALS FOR COATINGS APPLICATIONS, continued

ADHESIVES AND SEALANTS

Vorite prepolymers and Polycin polyols can be used to for-

VINYL URETHANE COATING SYSTEM (EC-167)
Polycin 172 and Vorite 174 are the CasChem components in

mulate polyurethane adhesive/sealants for bonding/sealing met-
als, wood, glass, various rubbers, plastic products and
composites. The adhesive bond ages well under normal condi-
tions of temperature and humidity and is not affected seriously
by lubricating or fuel oils.

Vorite prepolymer and Polycin polyol based systems also
find application as aggregate binders (sand, gravel, etc.) for
patching and repair compounds.

Vorite 677M-3 (and its sprayable Vorite 677M-5 variant) is a
specially designed one package reactive adhesive used for in-
stalling outdoor and indoor recreational surfaces such as artifi-
cial grass and indoor/outdoor carpet.

EC 167, a unique, self-priming system suitable for both priming
and top coating plywood for exterior use. This coating can be
used as a total finish (self-priming top coat) or primer for wood,
hardboard and overlay. EC-167 (either freshly coated or weath-
ered) has excellent intercoat adhesion when top coated with
acrylic latex, vinyl acetate latex, alkyd, drying oil, silicone
alkyd and solution vinyl top coats. EC-167 has been recom-
mended as a thin film coating system qualified by The American
Plywood Association for finishing Exterior sanded and Medium
Density overlaid plywood. See separate bulletin on vinyl ure-
thane coating system (EC 167).
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URETHANE CHEMICALS
FOR COATINGS APPLICATIONS

POLYOLS

Triglyceride of ricinoleic acid. A triol of ex-

ceptional uniformity and low acidity.

POLYCIN 51 Low viscosity, more flexibility, tensile
strength and elongation than DB Oil while be-
ing slightly softer.

POLYCIN 53 Slightly harder and less flexible than Polycin
51. Slightly higher viscosity than Polycin 51.

POLYCIN 172 Used to produce vinyl-urethane coatings; re-
acts with urethane prepolymers (see Vorite
174) to enhance flexibility, toughness and du-
rability of coating; see separate bulletin on vi-
nyl urethane coating system (EC167).

POLYCIN 936 Higher hardness, viscosity and less flexible
than DB Oil with higher tensile strength than
DB Oil.

POLYCIN 52 Higher viscosity, hardness, tensile strength
and lower flexibility than Polycin 53.

POLYCIN 954 Higher hardness and tensile strength than
Polycin 52.

POLYCIN 12 Higher hardness, tensile strength and lower
flexibility and viscosity than Polycin 954.

POLYCIN 99F Used for very high hardness, low flexibility

and low elongation.

DB OIL

PREPOLYMERS

TDI based prepolymer with excellent flexi-
bility, toughness and water resistance.
VORITE 128 TDI based prepolymer with slightly better low
temperature flexibility but less physical
strength than Vorite 63.

Highly reactive MDI based prepolymer.

MDI based prepolymer with lower viscosity,

reactivity, hardness and higher flexibility than

Vorite 689.

MDI based prepolymer with lower reactivity

and higher flexibility than Vorite 724. Bake

curing recommended.

Aliphatic isocyanate based prepolymer for uv

light stable coatings with high flexibility. Bake

curing recommended.

VORITE 1700 Aliphatic isocyanate based prepolymer for UV
light stable coatings. Harder and less flexible
than Vorite 767. Bake curing recommended.

VORITE 1702 Aliphatic isocyanate based prepolymer for UV

light stable coatings with room temperature

curing.

Used for curing hydroxyl containing vinyl res-

ins and Polycin 172 (see Polycin 172); see sep-

VORITE 63

VORITE 689

VORITE 724

VORITE 717

VORITE 767

VORITE 174

arate bulletin on vinyl urethane coating system

(EC167).
Viscosity
(cps) Acid Hydroxyl Sp. Gr. Color Pour Percent Equivalent
@ 25°C Value Value 25°C/25°C (Gardner) Point °F NCO Welght Functionality
DB Oll 720 0.6 164 0.959 1+ -10 — 342 3
Polycin 51 290 2.0 288 0.960 2 -15 — 195 2
Polycin 53 360 3.0 260 0.965 2 -5 — 216 2
Polycin 172 (75% N.V.) 90 0.4 170 0.998 2+ -30 — 330 2
Polycin 936 900 1.0 190 0.967 3+ —_ - 295 3
Polycin 52 870 5.0 345 0.985 2+ +20 — 162 3
Polycin 954 1,100 35 205 0.980 7+ — —_ 274 3
Polycin 12 3,500 3.0 327 0.999 9 —— —_ 170 4
Polycin 99F 1,200 0.5 285 1.02 1 +7 —_ 197 5
Vorite 63 17,300 - — 1.113 3 +40 14.4 288 2
Vorite 128 21,500 _ -— 1.077 2 +35 10.8 388 3
Vorite 689 12,000 —_ - 1.170 2 +30 17.0 247 2
Vorite 724 3,400 —_ —_ 1.190 5+ — 19.6 214 2
Vorite 717 4,800 — — 1.146 3 — 19.2 219 2
Vorite 767 4,600 —_ — 1.025 2 — 16.0 263 3
Vorite 1700 60,000 — - 1.060 4 — 16.4 256 3
Vorite 1702 25,000 — — 1.130 1+ -— 204 206 3
Vorite 174 (75% N.V.& 1,800 - —_ 1.007 4 -30 7.6 553 3
Vorite 677M-3 (75% N.V.) 1,000 — —_ 0.988 —_ — —_ —_ —
TOXICITY AND HANDLING
Isocyanates are topically irritating to the skin, eyes and respiratory tract, and when inhaled, can cause damage to the mu-

cous membranes. The MDI and aliphatic isocyanate based prepolymers are based on low vapor pressure isocyanates. How-

ever, handling precautions should be strictly enforced, when large amounts of prepolymer are used, including proper

ventilation and the use of protective goggles, gloves and rubber aprons. If skin contact does occur, remove excess and rinse

immediately with generous quantities of soap and water. Any spills should be covered with sawdust and treated with a dilute

aqueous solution of ammonium hydroxide, or an alcohol (methyl or ethyl) and water before disposal.

This information is intended as a brief summary and is necessarily incomplete. Material Safety Data Sheets are available
and will be supplied upon request.
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COSMETICS-TOILETRIES-PERSONAL PRODUCTS

Castor oil is unique among all oils, fats and waxes, being the
only source of hydroxyl bearing fatty acid in triglyceride form.
The refined oil and derivatives are fundamental ingredients
which formulators have used for many years. Castor oil was
used by the Egyptians who prepared lip coloring, hair oils and
skin treatments. The combination of properties,—unique to cas-
tor products,—are defined as

emolliency—mildness
lubricity—softening

surface wetting

dispersive power

broad solubility and compatibility
gellation and swelling
plasticization

Castor oil is noted for its ability to carry the highest possible
concentration of dyes and pigments needed in lipsticks and cos-
metics in general. It is recognized for the ability to form stable
emulsions—a function largely related to the hydroxylated fatty
structure.

An important ancillary factor is the availability of castor’s
properties in a wide variety of derivatives. Chemical conversion
provides products ranging from low viscosity to high melting
point solids, from unsaturation to full saturation, from oil solu-
ble to complete water solubility. The derivatives are found to
have broad compatibility with natural and synthetic waxes, sol-
vents, glycerine, glycols and esters;—all important ingredients
to the professional formulator. The water soluble soaps and
those made with P-10 acids provide important synergism in rais-
ing the phenol coefficient of disinfectants. This refers to those
based on phenols, cresylic acids and pine oil.

The basic hydroxylated structure of castor oil enables the pro-
duction of transparent bar soaps angd high solids liquid soaps.

Following is a summary of CasChem products grouped ac-
cording to structure:

Refined Castor Oils
AA USP
Crystal O
Crystal Crown

Waxes
Castorwax N.F.
Castorwax MP70
Castorwax MP80

Fatty Acids
P-10 Acid (liquid)
12 Hydroxystearic (wax)

Surfactants
(Nonionic)
Surfactol 318 (liquid)
Surfactol 365 (liquid)—
Water soluble
Surfactol 590 (solid)—
Water soluble

Surfactol 13 (liquid)—

Germicidal, Bactericidal and Funhicidal Products
Solricin 135
Solricin 535
Undecylenic Acid
Zinc undecylenate
Ivex-10

} —phenol coefficienty synergists

—athlete’s foot treatment
and skin products

Product descriptions and chemical constants are found in other
sections of this bulletin.

Emolients and Emulsifiers
CasChem has recently introduced a new line of castor based
derivatives specifically designed to meet the needs of the cos-
metics, toiletries and household products industries. Our new
Naturechem emollients and emulsifiers are safe, practically
non-irritating and odorless. In addition, they offer a wide range
of functional advantages useful in the preparation of emulsions
and anhydrous systems, such as:
Improved Stability
Spreadability
Dispersing Action
Broad Solubility
Thickening Properties
Improved ‘‘Pay-Off’’ in Stick Products
Product bulletins containing chemical constants, toxicity in-
formation and starting formulations for Naturechem products
are available upon request.
The applications of these castor derivatives and our
Naturechem products are described in general form, by the fol-
lowing listing.

lipstick facial masks
lip gloss vanishing cream
eye shadow hand lotion

eye makeup remover stick suntan lotions
eyebrow pencil moisturizers
emollient creams pomade
skin cleanser hair grooming cream
rouge transparent bar soap
germicidal powders, liquid soap

lotions, sprays hand cleaner
wax compounds anti-perspirant sticks
unguents

Specific formulating suggestions are offered on inquiry.

See Separate Section for F.D.A. Sanction List
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SURFACTANTS

CasChem produces soaps (anionic surfactants) which are
listed on page 19. Surfactol 13 is a modified long chain ester
found particularly useful in pigment/dye wetting for aqueous
dispersions. It provides dual solubility in water and solvent sys-
tems. Other Surfactols involve the addition of ethylene and
propylene oxide to the hydroxyl and carboxyl groups thus af-
fecting the tolerance for water. The treatment, depending on the
number of fatty chains and degree of unsaturation, produces
non-ionic surfactants with HLB values that give varying ranges
of dispersibility and water solubility.

These non-ionic surfactants are biodegradable. They are ex-

cellent emulsifiers for a wide variety of materials including oils,
fats, waxes, oleoresinous vehicles and alkyds for coating and
inks, insecticides, herbicides, polyesters and acrylics. They are
solubilizers and dispersants for dyes, colorants, perfumes, es-
sential oils and extracts. The need for surface wetting,
emulsifiability and lubricity finds them widely used in
formulating textile processsing chemicals.

In general these products provide a means of utilizing the ba-
sic properties of castor oil (lubricity, penetration, pigment
wetting and broad compatibility) in water-based systems.

10DINE SPECIFIC VISCOSITY | POUR
ACID VALUE |HYDROXYL| SAPON. |GRAVITY COLOR Stokes POINT N
PRODUCT VALUE (WKS) | VALUE VALUE |25°C/25°C| (Gardner) @ 25°C F PRODUCT INFORMATION
- | 4 1 - -
Surfactol 13 70 425 130 1005 ! The )Sun‘aftols 'rar}ge from se(g-emulglféal())l;a
318) 1o fully soluble in water (365 an 80).
Surfactol 318 0.2 70 141 148 | 0.984 8 70 -25 %‘hey are emulsifiers in topical creams and lo-
tions, latex paints, inks, pesticides and fioor
Surfactol 340 03 51 112 108 1.015 4 5.0 -30 | polishes. Also used in soluble cutting oils,
mold release agents, universal colorant vehi-
Surfactol 365 0.2 36 80 68 1.054 3 47 50 | clesin both agueous and non-aqueous sys-
ten'fls g%r [;l)aint;ei agd inks)htextule tgwgli%nes,
oil field driliing fluids, non-flammable hyadrau-
Surtactol 3%0 02 2 % % 107 ® paste | P2 | i and functional fluids, metal cleaners and
Surfactol 590 12 50 24 18 | 1180 3 paste | paste | COSMENCS:
LIQUIDS SOLIDS

A primary characteristic of castor oil and its derivatives is
their superior effectiveness in surface wetting when dispersing
pigments and dyes. The surface wetting property is attributed to
the long carbon chain containing the hydroxyl group.

Refined castor oil has an established position in cosmetics as
a highly efficient dispersant for pigments and dyes in lipstick
and related products. Similarly, castor oil and the polymerized
castor oils are used in nitrocellulose lacquers and inks as non-
volatile *‘grinding vehicles’” and plasticizers. These perform-
ance characteristics—dispersant and plasticizer—are primary
properties of the Flexricin/Paricin esters, and should be consid-
ered when selecting a dispersant for dyes and pigments.

The polymerized oils are particularly well suited because of
their viscosity, providing ‘‘tack’’ needed for the high shear roll-
er mill processing. The fundamental castor properties of polari-
ty and wetting are equally important in the pigment flushing
process. Certain esters and ethoxylated castor oils are ideally
suited for use in the universal color systems for paints and inks.

Polycin 70F is an example, representing the effectiveness of
castor based pigment dispersants. Its use has been established as
an ink vehicle for pigment dispersion, which is described on
page 22.
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The same properties apply to the preparation of highly con-
centrated pelletized chip colorants for plastics, fibers, inks and
lacquers. Many pigments and colors are concentrated from 50%
to 65% with resin. Paricin 220 or Paricin 285 are high melting
amide waxes that provide excellent pigment wetting properties.
They are insoluble in water and compatible with polystyrene,
polyethylene, polypropylene, nylon, ABS, rigid vinyls and
cellulosics. Their polarity prevents aggregate formation during
dispersion in the high intensity mixing equipment. Superiority
of the Paricin is seen in color development and homogeneity of
the final extruded, molded or calendered plastics. Surface de-
fects, such as streaking and migration are eliminated.

The addition of Paricin 220 and 285 as dispersants also facili-
tates the incorporation of other additives such as flame
retardants, stabilizers, UV absorbers and anti-oxidants. Chem-
ical constants are detailed on page ,11,of this bulletin.



CASTOR SOAPS

RICINOLEATES AND UNDECYLENATES

The ricinoleates, being soaps of 12-hydroxyoleic acid, differ
from other fatty acid soaps by reason of the hydroxyl group.
This signifies exceptional lubricating properties, emolliency
and solubility in alcohols, ether-alcohols and glycols. The hy-
droxyl will affect solubility in other organic solvents, as well as
gelling behavior. Thickening and mold release are typical char-
acteristics. The ricinoleates are used in cosmetic and toilet
goods, specialty greases and lubricants, vinyl compounds, rub-
ber and polymers.

The water soluble ricinoleates are characterized as emulsifi-
ers and dispersants, which produce clear aqueous solutions with
low viscosities at higher concentrations than with other soaps.
The solubilizing property provides synergism of the phenol co-
efficient of germicides and disinfectants. Incorporated in natu-
ral and synthetic rubber foams they stabilize the cell size and
wall strength, and provide mold release which facilitate cutting
of sharply defined sizes and shapes.

The water insoluble soaps, both ricinoleates and undecylen-
ates, demonstrate varying solubility and gelling action. The ric-

inoleates are used as catalysts and for vinyl stabilization; the
undecylenates for fungicidal treatment of the skin.

Calcium ricinoleate is a stabilizer for vinyls particularly in
transparent food packaging. It is a thickener for plastisols. Asa
water repellent and emollient it is used in face powders, eye lin-
ers and shadow. Lithium ricinoleate is a fast acting alcoholysis
catalyst for alkyd and polyester resins. In contrast with other
catalysts it does not form insoluble phthalates thus eliminating
time consuming filtration. Zinc ricinoleate is recognized as a
true deodorizing agent, not a masking agent, important in cos-
metics, toiletries and personal products.

The undecylenates exhibit strong fungicidal and germicidal
properties, useful in pharmaceutical and cosmetic preparations.
Their efficacy is enhanced by mildness to the skin and absence
of side-effects. Zinc undecylenate, meeting National Formulary
standards, is widely used in powders, ointments and lotions for
treatment of athletes foot and other skin disorders. Ivex 10 is an
optimized combination of zinc undecylenate and undecylenic
acid for use in anti-fungal foot powders.

WATER SOLUBLE

VISCOSITY
SOLIDS Stokes SP. GR. COLOR
FORM % @ 25°C @ 25°C (Gardner) PRODUCT INFORMATION

Solricin 235 liquid 35 0.9 1.034 4 Mild germicide, synergizes phenol coefficient of disin-

(Potassium castor soap fectants. Glycerized rubber lubricant. Emulsifier and

solution in water) foam stabilizer in foamed rubber.

Solricin 285 paste 84 —_ 0.967 amber Rust-proofing agent {leaves. corrosion resistant film on

(Ammonium Ricinoleate exposure to air); uselul in both oil and water systems

solution in water) (e.g. cutting oils). Lubricant for materials granulated in
water.

Solricin 435 liquid 35 2.0 1.022 4 Emulsifier, stabilizer and defoamer for emulsion poly-

(Sodium Ricinoleate merization of resins such as polyvinyl chloride and poly-

solution in water) vinyl acetate. Glycerine free.

Solricin 535 liquid 35 1.0 1.025 4 Mild germicide, synergizes phenol coefficient of disin-

(Sodium Ricinoleate fectants. Glycerized rubber lubricant. Emulsifier and

solution in water) foam stabilizer in foamed rubber.

WATER INSOLUBLE
BULK MELTING
SOLIDS DENSITY POINT
FORM % ib/gal COLOR °C PRODUCT INFORMATION
Calcium Ricinoleate 100 97.5 3.16 white 85 Non-toxic stabilizer-lubricant for vinyls (FDA approved);
Mesh particularly useful in transparent meat packaging film;
Powder thickening agent for plastisols; very good solubility in al-
cohols, glycols and ether-alcohols.

Lithium Ricinoleate 50% | - Paste 50 8.34 white —_ Alcoholysis catalyst for alkyds and polyesters. Fast act-
ing; does not form insoluble colloidal metallic pthalates;
eliminates time-consuming filtration; yields products
free of catalyst haze.

Zinc Undecylenate N.F. 100 99.7 1.25 white 115 Is widely used in the formulating of powders and oint-

. Mesh ments for the treatment of athlete’s foot and other skin
Powder irritations and meets National Formulary Specifications.
Ivex 10 100 99.9 9.66 white — For anti funga! foot powders.
Mesh
Powder
Magnesium Ricinoleate Tsaclkgl 95 — white —_ Corrosion inhibitor.
oli
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PROCESSING AIDS FOR RUBBER AND PLASTICS

Processing aids are liquids and solids added to polymeric
compounds to improve handling properties during mixing,
molding, extruding, and calendering. They eliminate problems
encountered by the finished product in storage (blocking) or use
(static electricity) and usually improve general appearance.
They improve processing by wetting and dispersing action, and
in the case of rubber, by “‘perve-breaking.’’

Refined castor oil, AA Standard, has a long record of use in
rubber compounding as general purpose plasticizer, wetting
agent and lubricant. Among many advantages it has no deleteri-
ous effect on cured rubber.

#30 OIL IN RUBBER

#30 Oil is a viscous liquid plasticizer and processing aid for
rubber. It ranks as the finest non-volatile, non-extrudable addi-
tive available to rubber compounders. #30 oil has an extremely
low vapor pressure and is highly compatible with rubber, neo-
prene and most other synthetic elastomers.

LUBRICIN 25 IN PLASTICS

Lubricin 25 improves the processing of rigid PVC during cal-
endering, injection molding of pipe, fittings, conduit, sheet and
profiles.

Compounding rigid PVC involves developing a final product
with the maximum physical properties attainable. This calls for
high production rates and maximum uniformity in contour, fin-
ish and color. The composition must possess the ability to be
reworked. To achieve such a combination of properties, the
vinyl compound must be processed near the thermal limits of the
resin, which makes the lubricant-stabilizer performance criti-
cal. In addition, this lubricant-stabilizer combination should not
lower the heat distortion point and should provide sufficient re-
serve stability to allow reworking.

Lubricin 25 at 0.3 parts PHR performs all of the above, and
provides better gloss or finish to the end product. Unlike metal
soap type lubricants, Lubricin 25 does not adversely affect fu-
sion or cause plate-out, which hinders throughput and contour.

LUBRICIN 25 IN RUBBER

Lubricin 25 is uniquely compatible with synthetic and natural
rubbers.

Unlike most paraffinic and natural waxes which are used at
low levels for lubrication and surface bloom, Lubricin 25 may
be employed at high levels (Example: 20 PHR) with no tenden-
cy to migrate to the surface of the rubber. Lubricin 25 acts as an
efficient processing aid with little or no effect on tensile strength
and hardness. It improves the appearance of molded goods and
provides excellent shape retention on extrusion.

Mold release and anti-blocking are provided at levels as low
as 12 PHR.

PARICIN 8 IN VINYL PLASTICS

Paricin 8 is an ester with outstanding heat stability and excel-
lent dielectric properties. Paricin 8 is compatible with vinyl co-
polymers, cellulosic resins and synthetic rubbers. As a
secondary plasticizer it is noted for its retention of elongation
upon heat aging, low volatility and plasticizing efficiency.
Paricin 8 may replace up to 50% of the primary plasticizer. At
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0.5 to 5.0 PHR, it is a highly effective lubricant and processing
aid. A typical application for Paricin 8 is in wire jacketing com-
pounds. It provides the following benefits when used in vinyl
resins:

Highly effective dispersion of pigments and fillers for im-

proved product appearance.

Retained low viscosity in plastisols.

Improved low temperature flexibility.

Co-stabilization with certain tin stabilizers.

Resistance to oxidation and weathering.

Outstanding electrical properties.
Chemical constants for Paricin 8 are on page 8.

FLEXRICIN P-4 AND P-6 IN RUBBER

Flexricin P-4 and P-6 as plasticizer-processing aids provide a
wide spectrum of use lacking in most ester-type plasticizers.
They exhibit high compatibility with SBR (styrene-butadiene),
NBR (acrylonitrile-butadiene), neoprene and most other
elastomers. They are specifically recommended as low-
temperature plasticizers where their performance is superior to
phthalic and fatty ester plasticizers. Both are also general pur-
pose ester plasticizers, with excellent softening action to pro-
duce low durometer stocks, good permanence and resistance to
extraction.

Both plasticizers have been particularly successful in gaskets
for bolted steel gasoline tanks; hose assemblies, sheet, strips
and molded shapes for oil resistance and — 20°F service; general
purpose oil resistant rubber; aircraft rubber requiring fuel and oil
resistance.

Flexricin P-4 and Flexricin P-6 are ideal plasticizers for such
applications as: low-temperature neoprene molded parts where
electrical properties are critical, neoprene refrigerator gaskets
and NBR (nitrile) solvent-resistant gaskets where flexibility at

— 65°F is imperative, NBR (nitrile) diaphragms, pump pistons
and seals used in the petroleum industry, and industrial hose
where resistance to water, solvents and chemcials is required.
Chemical constants for Flexricin P-4 and P-6 are on page 8.

CALCIUM RICINOLEATE IN VINYL PLASTICS

Calcium ricinoleate is a non-toxic F.D.A. approved pow-
dered stabilizer for vinyl resins. It is generally used at a level of
3 parts PHR, preferably in combination with an epoxy oil stabil-
izer. In addition to the stabilizer effectiveness its lubricity and
water repellent properties are of primary importance.

PARICIN 285 AND PARICIN 220 IN PLASTICS

Paricin 285 and 220 are amide derivatives of hydroxystearic
acid. They are hard and tough with outstanding water and oil
resistance and high melting points. Added at levels from 0.5 to
2% in thermoplastic resins and rubber they function as anti-
block, anti-static, slip, internal lubricant and mold release
agents. They perform one or all of these functions in
polyolefins, PVC, cellulose acetate butyrate, butyl rubber,
polyvinylidene chloride, polyvinyl butyral, acrylonitrile and
butadiene styrene polymers. In thermosetting plastics, Paricin
285 added at 0.5 to 1.0% acts as a molding lubricant, which will
not spot the finished plastic or exude at room temperature.

Specifically, at a level of 0.1 parts per hundred of




Processing Aids for Rubber and Plastics, continued

polypropylene, Paricin 285 reduces friction and static build-up
to permit easier processing and production of sheeted goods. In
polystyrene, at .125%, it improves the processing characteris-
tics of the high impact type. It also improves the overall appear-
ance and color development of such extruded and molded parts.
At a level of 2%, Paricin 285 acts as an internal lubricant for
rigid vinyls during extrusion. Chemical constants can be found
on page 11.

PARICIN 1 IN RUBBER

Paricin 1 is an effective internal lubricant and mold release
agent, for butyl, neoprene, buna N (nitrile) and other synthetic
elastomers for the reduction of surface tack. Acute mold release

problems and surface tack, often encountered in such elas-
tomers as butyl rubber, can be eliminated by adding 2-5% of
Paricin 1. The effective migration of Paricin 1 to the surface of
butyl rubber, provides surface lubricity and permits applications
where the natural friction properties of butyl-rubber are objec-
tionable. The internal lubricity imparted by Paricin 1 also re-
duces hysteresis and scorching tendencies. Paricin 1 added at a
level of 4% to press-cured, ethylene-propylene rubber com-
pletely eliminates surface tack.

12-HYDROXYSTEARIC ACID IN RUBBER

Functions as an activator and internal lubricant for natural and
synthetic rubbers.

LUBRICANT SPECIALTIES

The hydroxyl groups in castor oil and its derivatives distin-
guish it from all other fats and oils. The ability to carry relatively
high loads without rupture of the lubricant film, coupled with
the low coefficient of friction under conditions of boundary lu-
brication, give castor a unique place in this field.

The inherent lubricity is utilized with AA Standard in direct
use such as gas compressers, vacuum pumps, rubber molding,
and the continuous casting of steel and aluminum. Similarly, the
Refined Castor Oils are used in metal stamping, wire drawing
compounds, plug valve greases and in alcohol base two-cycle
engine fuels. X

AA-USP Castor Oil is a standard lubricant for food proc-
essing plants. It complies with several FDA regulations in a va
riety of uses: hard candy release and anti-sticking agent,
protective coatings for vitamins, tableting, and lubricants with
incidental food contact.

Both AA-USP and XXX-1 are authorized by the U.S. Depart-
ment of Agriculture for trolley lubrication in meat packing
plants. Such applications extend to conveyor and equipment lu-
bricants for bakeries, canneries and food/beverage operations.
The approval of AA-USP and XXX-1 for lubricants with inci-
dental food contact is meaningful for XXX-1 which can be used
to economic advantage as an additive to for less expensive min-
eral oil.

Increased oiliness and lubricity for petroleum base fluids is
particularly effective with Lubricin N-1 and Paricin 6. These are
additives for use in motor fuels, upper cylinder oils, penetrating
oils and all types of systems for cutting, machining and general
metal working. In addition to lubricity, they reduce rust, corro-
sion and metal wear with detergent action on tar, varnish and
carbon deposits. Paricin 6 offers performance advantages be-
cause of its complete saturation and reduced susceptibility to
oxidation.

Paricin 8 offers dual performance as a high temperature lubri-
cant and a broadly compatible plasticizer with low volatility and
very good electrical properties. The lubricant/plasticizer func-
tion is of great value in plastic production including wire jack-
eting. Flexricin 100 has the viscosity and lubricity of the castor
hydroxyl bearing esters such as Lubricin N-1 and Paricin 6. Its
acidic nature suggests uses in water borne systems, such as with
P-10 Acid.

CasChem’s Castor Oils and derivatives are used direct, or as
lubricity additives, in both oil base and water dispersed systems.

Thus they are applicable to hydraulic fluids, soluble oils and
coolants. Standard emulsifiers for water bases include Surfactol
365 and Surfactol 590. The latter is particularly well suited to’
water soluble solid systems (as in bar-type lubricants for con-
veyor chains). Chemical constants for Surfactols can be found
on page 18. Water based lubricants also utilize the Solricin cas-
tor soaps. Chemical constants for Solricin soaps can be found on
page 19. The requirement to produce in-situ soaps is met by re-
acting with Flexricin 100 or P-10 Acid of which there are many
examples in technical and patent literature, with a long record of
industrial usage. P-10 Acid is a starting point for ethoxylated
products for all types of water dispersed emulsifiers, dispersants
and lubricants. In this concept of product application, the per-
formance in textile processing chemicals is a typical example of
diversity beyond the elementary friction-proofing of two metal
surfaces in the more conventional type of lubrication.

In highly specialized formulations the lubricity and stability
of Castorwax are important. It is used in solid lubricants and, in
the powder form, for compressed metal powders and tableting.
Dispersion 33 provides a base for water borne systems.
12-Hydroxystearic acid is used as a counterpart for P-10 Acid in
emulsions requiring no chain unsaturation.

The Amide Waxes, particularly Paricin 285, are well suited
to high temperature solid lubricants, including plug valve
greases. In formulating such products a good balance of total
performance properties is achieved by use of those liquid esters
which have unusual resistance to aliphatic hydrocarbon; Flexri-
cin 15B, Flexricin 13 and Flexricin 17.

VISCOSITY IODINE
STOKES VALUE SAPON. ACID
PRODUCT @25°C (WHIS) VALUE VALUE
Lubricin N-1 3 85 178 T
Paricin 6 3 2 276 4
Flexricin 100 4 90 186 120
XXX-1 3 120 185 3
P-10 Acid 4 89 186 180
Paricin 8 4.7 2 298 1
Lubricin 25 powder 3 180 2

21




SPECIALTY PRODUCTS

POLISH BASE (Emulsion or Solvent)

Emulsion A oil is an important component of emulsion type
automobile and furniture polishes and cleaners that impart a dur-
able high lustre protective film. Emulsion A oil contains no vol-
atiles and enriches the surface of wood, metal and paint. Water
based polishes are prepared by emulsifying the oil with alkalies
and amines or non-ionic emulsifiers. Emulsion A oil is com-
pletely compatible with aliphatic solvents for preparation of sol-
vent type polishes.

WAX DISPERSION

Dispersion 33 is an aqueous suspension of an extremely sol-
vent resistant, high melting point Castorwax modification. It is
an effective lubricant and mold release agent. As an impregnant
for paper, cloth, wood, ceramics and other porous surfaces it
imparts resistance to water and solvents. It is an excellent anti-
blocking agent for resin emulsions and latices especially poly-
vinyl acetate copolymers.

Viscosity Viscosity
Acid Sapon Sp. Gr. Color Stokes Stokes Sp. Gr.
Value Value 25°C/25°C - (Gardner) . - @ 25°C @ 25°C 25°G/25°C Form
Emulsion A Oil 15 210 0.999 4 32 Dispersion 33 0.5 1.014 Milky. Liquid

INK VEHICLE FOR PIGMENT DISPERSION-POLYCIN 70F

A high molecular weight castor ester, ‘‘Polycin 70F’, per-
mits the simple production of relatively inexpensive transparent
dispersions for flexographic and gravure inks for foil, paper and
film. Polycin 70F has excellent pigment wetting characteristics,
body and tack, which produces a good mill base. Polycin 70F
provides complete compatibility with nitrocellulose to at least 1
part binder to 1.3 parts of plasticizer. Pigmented mill bases, pre-
pared on the three-roll mill with Polycin 70F can be reduced
with solvents to formulate gravure inks which are equal to or
better in gloss and transparency than those prepared from chip
dispersions. These inks do not spew plasticizer, nor do they
block in standard blocking tests. Adhesion to the substrate is ex-

Polycin 70F. The flushed color can be reduced under a high-
speed disc-mixer with vehicle and solvent, to yield flexographic
and gravure inks with greater transparency and higher tinctorial
value than those prepared from either two or three-roll mill dis-
persions. Polycin 70F is compatible with nitrocellulose, chlo-
rinated rubber, polyamide resins, alcohol-soluble maleic,
shellac (limited) and cellulose acetate butyrate. It is soluble in
alcohols, esters, ketones, ethers and aromatic hydrocarbons,
but has limited solubility in aliphatic hydrocarbons.

cellent and caustic-solubility (for bottle labels) is unaffected. If Viscosity Color Sp. Gr. Acid
three-roll milling is a difficult operation for a solvent-based ink shokes @ 26" _ {Gardner) ;@ VORI Vaine
plant, the ink formulator can work with flushed colors, based on Polycin 70F 3Q 8+ 291 14
HYDROXYL OILS
These are castor ester modifications having increased hy-
droxy] content. For comparison, the hydroxyl value of refined
castor oil is 164.
Hydroxyl Viscosity Sp.Gr. Sapon. Color
Value Stokes @ 25°C 25°6/25°C Value (Gardner)
Flexricin 17 328 31.0 0.999 157 8
(pentaerythritol ricinoleate) 3 primary
hydroxyls and one secondary
Surfactol 13 (proprietary ester) 425' 17 1.005 130 4
Wetting agent, emulsifier, universal
colorant vehicle




FDA SANCTION LIST

CasChem products are widely used as components of articles
that contact food (indirect food additives) such as adhesives, pa-
per and paperboard packaging, polymeric coatings and lubri-
cants. The Code of Federal Regulations (CFR) is a Codification
of the general and permanent rules published in the Federal Reg-
ister by the Executive departments and agencies of the U.S.
Government. Title 21 CFR comprises the rules and regulations
for the Food and Drug Administration (EDA), Department of
Health, Education and Welfare.

The following lists the CasChem products, sanctioned by the
EDA under Title 21 CFR, having specific indirect food additive
applications.

21CFR PART 73.1—DILUENTS IN COLOR ADDITIVE
MIXTURES FOR FOOD USE EXEMPT FROM
CERTIFICATION.

AA USP castor oil
Crystal “O”

21CFR 172.876—CASTOR OIL

AA USP castor oil
Crystal “O”

21CFR PART 175—INDIRECT FOOD ADDITIVES—
ADHESIVE COATINGS & COMPONENTS

175.105—Components of Adhesives

AA Standard castor oil Pale 4
Calcium Ricinoleate Pale 16
Castorwax hydrogenated castor oils Pale 170
Castung dehydrated castor oils Pale 1000
Flexricin P-1 Paricin 9
Flexricin P-3 Solricin 135
Flexricin P-4 Solricin 435
Flexricin 9 Solricin 535
Flexricin 13 Surfactol 13
Flexricin 15 Surfactol 318

12-Hydroxystearic Acid

Surfactol 365

Lubricin N-1 #15 Qil
P-10 Acid #30 Oil
#40 Ol

175.300—Components of Resinous and Polymeric Coatings

AA Standard castor oil Solricin 135
Calcium Ricinoleate Solricin 435
Castorwax hydrogenated castor oils Solricin 535
Castung dehydrated castor oils Surfactol 13

175.320—Resinous and Polymeric Coatings for Polyolefin

Films
Calcium Ricinoleate

Castung dehydrated castor oils

Flexricin 9
Flexricin 13
Flexricin 15

P-10 Acid

Solricin 135
Solricin 435
Solricin 535

21CFR PART 176—INDIRECT FOOD ADDITIVES:
PAPER AND PAPERBOARD COMPONENTS

176.170—Components of Paper and Paperboard in Contact

with Aqueous and Fatty Foods

AA Standard castor oil
Calcium Ricinoleate

Castorwax hydrogenated castor oils
Castung dehydrated castor oils

Flexricin 9
Flexricin 13
Flexricin 15
Lithium Ricinoleate
P-10 Acid

Pale 4

Pale 16

Pale 170

Pale 1000

with Dry Food

AA Standard castor oil
Calcium Ricinoleate

Castorwax hydrogenated castor oils
Castung dehydrated castor oils

Flexricin 9
Flexricin 13
Flexricin 15
Lithium Ricinoleate
P-10 Acid

Pale 4

Pale 16

Pale 170

Pale 1000

Solricin 135
Solricin 435
Solricin 535
Surfactol 13
Surfactol 318
Surfactol 365
9-11 Acid
135 Acids
#15 Oil

#30 Oil

#40 Ol

176.180—Components of Paper and Paperboard in Contact

Solricin 135
Solricin 435
Solricin 535
Surfactol 13
Surfactol 318
Surfactol 365
9-11 Acid
135 Acids
#15 Qil

#30 Oil

#40 Oil

Flexricin 9 Surfactol 318

Flexricin 13 Surfactol 365

Flexricin 15 9-11 Acid

Lithium Ricinoleate 135 Acids . . .

P-10 Acid #15 Oil 176.200—Defoaming Agents used in Coatings

Pale 4 #30 Qil AA Standard castor oil P-10 Acid

Pale 16 #40 Oil Calcium Ricinoleate Solricin 135

Pale 170 Flexricin P-1 Solricin 435

Paie 1000 Lubricin N-1 Solricin 535
IMPORTANT NOTE:

The FDA regulations specified herein were officially in effect at the time of compilation and

hout notice. CasChem recommends that any product being ¢

be used until the safety and legality o

regulations are subject to change wit
contact a food, drug or cosmetic should not

listing in this bulletin. FDA
onsidered for use which may
f the product’s use has been determined.
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176.210—Defoaming Agents used in the Manufacture of
Paper and Paperboard

AA Standard castor oil Paie 4
Calcium Ricinoleate Pale 16
Castorwax hydrogenated castor oils Pale 170
Flexricin P-1 Pale 1000
Flexricin P-3 Paricin 9
Flexricin 9 Solricin 135
Flexricin 13 Solricin 435
Flexricin 15 Solricin 535
12 Hydroxystearic Acid Surfactol 13
Lubricin N-1 Surfactol 318
P-10 Acid #15 Qil
#30 Oil
#40 Qil
21CFR PART 177—INDIRECT FOOD ADDITIVES—
POLYMERS
177.1200—Cellophane
AA Standard castor oil Lubricin N-1
Calcium Ricinoleate P-10 Acid
Castorwax hydrogenated castor oils Solricin 135
Castung dehydrated castor oils Solricin 435
Fiexricin P-1 Solricin 535

177.1210—Closures with Sealing Gaskets for Food

Containers

AA Standard castor oil
Calcium Ricinoleate

Castorwax hydrogenated castor oils

Flexricin 9
Flexricin 13
Flexricin 15
Lithium Ricinoleate
P-10 Acid

Pale 4

Pale 16

Pale 170

Pale 1000

Solricin 135
Solricin 435
Solricin 535
Surfactol 13
9-11 Acid
135 Acids
#15 Qil
#30 Qil
#40 Ol

177.2470—Polyoxymethylene Copolymer

Calcium Ricinoleate

177.2600—Rubber articles for Repeated Use

AA Standard castor oil
Calcium Ricinoleate

Castung dehydrated castor oils
Flexricin P-6
12-Hydroxystearic Acid

P-10 Acid

Solricin 135
Solricin 435
Solricin 535

177.2800—Textiles and Textile Fibers

AA Standard castor oil Pale 4
Calcium Ricinoleate Pale 16
Castorwax hydrogenated castor oils Pale 170
Castung dehydrated castor oils Pale 1000
Flexricin P-1 Paricin 9
Flexricin P-3 Solricin 135
Flexricin P-6 Solricin 435
Flexricin 9 Solricin 535
Flexricin 13 Surfactol 13
12-Hydroxystearic Acid #15 QOil
Lubricin N-1 #30 Oil
P-10 Acid #40 Oil

21CFR PART 178—INDIRECT FOOD ADDITIVES:
ADJUVANTS, PRODUCTION AIDS AND
SANITIZERS

178.3130—Antistatic and/or Antifogging Agents in Food-
packaging Materials
Flexricin 13

178.3280—Castor oil, Hydrogenated

Castorwax
Castorwax MP-70
Castorwax MP-80

178.3570—Lubricants with Incidental Food Contact

AA USP castor oil
Calcium Ricinoleate

Castung dehydrated castor oils

Crystal Crown

Crystal “O”
12-Hydroxystearic Acid
P-10 Acid

XXX-1

178.3910—Surface Lubricants used in the Manufacture of

Metallic Articles

AA Standard castor oil
Flexricin P-1

Lubricin N-1

P-10 Acid

178.3860—Release Agents

Paricin 210
Paricin 220
Paricin 285

Solricin 135
Solricin 435
Solricin 535

21CFR PART 181—PRIOR-SANCTIONED FOOD

INGREDIENTS

181.26—Drying Oils as Components of Finished Resins

Casting 103 GH
Casting 403 Z-3

181.29—Stablizers
Calcium Ricinoleate

The FDA regulations specified herein were officially in effect at the time of compilation and listing in this bulletin. FDA
regulations are subject to change without notice. CasChem recommends that any product being considered for use which may
contact a food, drug or cosmetic should not be used until the safety and legality of the product’s use has been determined.

IMPORTANT NOTE:
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The Bayonne plant of CasChem, Inc. is located
in northern New Jersey, where custom chemicals
have been processed since 1922.

Specialty Chemicals manufacturing is the prin-
cipal business of CasChem, Inc. The company
has an ability to provide a wide variety of custom
chemical processing services. Our well equipped
production, laboratory and development facilities
are at your service to make superior quality prod-
ucts at competitive costs in the fields of:

Esters Urethanes
Fatty Acids Polyols
Amides Soaps
Quaternaries Emulsions

Hydrogenated Products

As a leader in manufacturing of castor oil deriva-
tives, CASCHEM is well experienced in
esterification, fat splitting, hydrogenation,

OCESSING AN

ING

CHEMICALS

amidation, dehydration, saponification, distilla-
tion, homogenization, rapid cooling, polymeriza-
tion, acetylation, etc.

A wide range of reactors are available for reac-
tions at up to 600°F and 300 psig as well as
scraped surface heat exchangers and homogen-
izers for special reactions, especially suitable for
urethane reactions.

A highly skilled staff of professionals insures
that products and services offered by CasChem,
Inc. are of the highest quality. Experienced, cost
conscious management is ready to help with your
production problems. Client projects are covered
by confidentiality agreements.

Bayonne, N.J. can load by rail, truck and
barge.

For additional information,
please call CASCHEM.
201-858-7900

Vorite, 9-11, Naturechem.

Trademarks of CasChem, Inc. registered in U.S. Patent Office: AA, Baker, Blendoyl, Biothane, Castorwax, Castung, Crystal,
Crystal ““O”’, DB, Estynox, Flexricin, Hydricin, Ivex, Lubricin, Opalwax, P-, Paricin, Polycin, Solricin, Sulfricin, Surfactol .

NOTE: The recommendations and statements made herein are based on our research and that of others are believed
to be accurate. However, no guarantee of accuracy is made. The products are sold without warranty, expressed or
implied, and upon the condition that purchasers shall make their own tests to determine the suitability of such
products for their particular purposes. Likewise, statements concerning the possible use of these products are not
intended as recommendations to use these products in infringement of any patent.




